
^ r 
U>o<Sp 

DRAFT TECHNICAL REPORT 

Lower Duwamish Triad Sampling Event 

Prepared for 
US EPA Region 10 

; i J ' iU . , : i 1 I • •• ' < l ' : . : . r v ' . . !': "-I, \... i% i;i>i • • i l 

j ' l i J ' i i L i . .a4 -..J,;.; Li.lLJi.il 1 iPreparedlby 

Herrera Environmental Consultants, Inc. 
2200 Sixth Avenue, Suite 1100 

Seattle, Washington 98121 
Telephone: 206/441-9080 

And 

U.S. Army Corps of Engineers 
Seattle].pi§tiiict 

4735 East Marginal \yay South 
Seattle, Washington 98134 

October 20,2008 Revision 

USEPA S 

1367609 
ill 

http://Li.lLJi.il


Contents 

Introduction 3 

Summary of Field Sampling Activities -. 3 

Surface Sediment Sampling .7 
Subsurface Sampling .....7 
Investigation Derived Waste 8 

Analytical Results ;. .....9 

Total Organic Carbon 9 
Mercury 10 
Other Inorganics 11 
Semivolatile Organic Compounds... 13 
Grain Size Distribution 16 
PCBs :...... 17 

References ...;.... :.22 

Appendix A Sediment Sample Records 
Appendix B Summary Photographic Ddcumentation 
Appendix C Station Location Coordinates 
Appendix D Samples Submitted for Laboratory Analysis 
Appendix E Analytical Results from ARI ' 
Appendix F Evaluation of PCB Results (Method 4020) from US Navy SPAWAR Laboratory 
Appendix G Evaluation of PCB Results (Method 8082) from EPA Laboratories 
Appendix H Sediment Sampling Field Notebooks 

Figures 

Figure 1. Sampling Locations 4 

• ' T a b l e s • 

Table 1. Comparison of planned station location to final field station locations.... ; .6 

Table 2. Investigation derived waste (IDW) lead results by toxicity characteristic 
leaching procedure (TCLP) for the Lower Duwamish Triad proj ect , 9 

Table 3. Comparison of sample ahd field duplicate total organic carbon (TOC) results 
for the Lower Duwamish'Triad project.....;.'. .10 

• j u i t i o . . , i ' . • . / . : . ' . ' 

'i-T/('ij,'4L.. ,. ' .: ' .-'.I. r . ] ' . .'n \ -. . . 

sd 08102Q_main textdoc . . . . ̂  -' . . . . . . . _ ^ . 

October2008 - >''^'"='''' ' • ' ' ' '? '^' ' ' '--i--"' i- USACE/Herrera Envirorimental Consultants 
J ^ . ' d l u a i r ; ; , . J . I . - i i i - '. ' i •J.s.J.;; • ' ,•. . .Jii ;.!•.,'•. i.i. . . '• , •• ^ 
! J ' - i i m , : ' , , ! . L,xi., Mii.yi.T F i ;i ';-.in:i.i;i:h,.. > 

jM j j j i t i i (,• 



Table 4. Comparison of inorganic compounds laboratory duplicate rfesults for the Lower 

Duwamish Triad project. (Note: there were no field duplicates analyzed.) 11 

Table 5. Results for Inorganic Compounds , 12 

Table 6 Comparison of sample and field duplicate semivolatile organic compound 
(SVOC) results for the Lower Duwamish Triad proj ect 14 

Table 7. Comparison of Sediment Quality Standards and Cleanup Screening Levels to 
Semivolatile Organic. Compounds 15 

Table 8. Comparison of sample and field duplicate percent fmes results for the Lower 

Duwamish Triad project ; '. 16 

Table 9. Method 4020 PCB and QC Results, Dry Weight. 17 

Table 10. Method 8082 Total PCB Field Duplicate Results ..........18 

Table 11. Total PCB Results from Method 4020, Dry-weight and OC-noraialized 19 

Table 12. Total PCB Results from Method 8082, Dry-weight and OC-normalized 20 

..v'lv! I,i,. I , .; h i.t;, I, 

, , ! ; ( , l i i l . 1 - ., '• . ! . . : • i l l ' • : . . • ! \ . v~ ''. . ; . , . ! .1 , . . • ' i . 

. 1 - 1 • . . • . : . i i i . 1 , ..• ' . 1 ; . \.. . . . • j ] v > i ; i ' . . 

1 1 , • . I 1 • . ' t ; '. ; ' • . . 1 , , 1 ! . <. V . U . i i . i . '. . . \ . \ . ' • ' \ 

y I. . . . I . l ' I , . : i , j l . i . 

I. . , i I i i . . : > , : '.'•.. ": . . I . ,. .• . \ . i < . . . : . . . . . . . . . ,• u ! l i , 

r . - : . . < • • ^ ' . . : • : . i ; . i -; 

.,..•. n . f c - i i i ! i 1 .: !. .. i .. 1 . . i . 1 i . ( i i. I ' 1) i j 

I i E,i :^ .•oii.Vv. .•:.. i l l L' i.„Ii.;.;...i U I ' , ; C ' . \.^.\.y• \:.i.i,h.:i ' \ . :.:i..U • n ' I. ,II.M,I.. i d . , : , . i 

.•I h l i , , : . i , i i i : . ' . I t 1.1 i.vJbii.K/ii d.t>>,h; {..ti;t-t^'i-hail. isikl I .<̂  ir.,M',.,i:,.ii i\ 

sd 081020 main le.xl.cloc 

October 2008 ii USACE/Herrera Environmental Consultants 

http://le.xl.cloc


Lower Duwamist i Triad Sampling E^eht-^Technical Report 

Introduction 

This revised and expanded document describes field-related events and results from a 2004 
investigation to define pattems and determine source(s) of polychlorinated biphenyls (PCBs) in a 
reach ofthe Lower Duwamish River, Seattle, Washington. These results are being used to guide 
Remedial Investigation/Teasibility Study (RI/FS) and Corrective Measures Study (CMS) 
decisions. The investigation is associated with two regulatory authorities, RCRA and CERCLA. 
A variety of parameters were analyzed, including grain-size, total organic carbon (TOC), 
semivolatile organic compounds (SVOC), metals, and PCB, in order to determine exceedances 
of Washmgton State Sediment Management Standards. The distribution of PCB up-river from a 
known source was not understood in relation to other potential sources. The PCB data are being 
used to resolve PCB pattems and to permit EPA to make a "boundary" decision conceming the 
influence of two different source areas. Immunoassay analyses of sediments from shallow 

. borings were also used to direct placement of deeper cores. Samples were split into Aroclor 
samples (for off-site laboratory analysis) and immunoassay samples (for rapid-turnaround 
analysis at a Navy laboratory in San Diego, CA), resulting in a large collaborative data set (97 
stations) that permitted a "Demonstration of Method Applicability" (DMA) for the irmnunoassay 
in a complex urban sediment mixture. That evaluation is reported elsewhere. (Section PCB 
results section for a link.) 

Summary of Field Sampling Activities 

Figure 1 shows a map of the reach near river mile 3.8 on the Lower Duwamish River, in Seattle, 
Washington. In the figure, the stations designated 200 and purple c6de(i are stations previously 
sampled by the Boeing'Conipany; stations coded S.OO were sampled iri tliis investigation as 
surface and subsurface cores. Yellow stations were surface sairiipled using an adaptive fill 
methodology to address areas of greatest uncertaimty followmg evaluation usmg Visual Sample 
Plan version i.O. , : • . ' . , , , 
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Lower Duwamish Triad Sampling Event—Technical Report 

Figure 1. Sample Locations on the Lower Duwamish River, Near River Mile 3.8 
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Lower Duwamish Triad Sampling Event—Technical Report 

Field sampling activities were performed by Herrera Environmental Consultants (Herrera) and 
staff from the Army Corps of Engineers (USACE) between August 16 and 27,2004. Phase 1 (a 
comparison of a limited number of PCB samples to both immunoassay by Method 4020 and 
Method 8082-GC/ECD) was completed at an earlier date. Sediment sampling for this 
investigation was completed in two phases, as directed by the project specific Quality Assurance 
Project Plan (QAPP, USACE 2004): -

• Phase 2 - Surface and subsurface sediment samples were collected at 16 
station locations. These locations were identified as EPA bank/outfall 
locations, EPA "hot-spot" locations, and EPA spatial locations. 

• Phase 3 - Adaptive ("Triad") surface sediment samples were collected at 
additional locations. These locations were identified as previous Boeing 
sample locations and "filler" sample locations between Phase 2 locations. 

I • 

One of the purposes of the data collection activity was to increase the amount of data to better 
detennine the correspondence between the two analyses, in order to determine the usefulness of 
the immunoassay in "guiding" future sampling for this suite of compounds. 

Planned sampling activities are described in the QAPP; actual field activities are described 
below, and documented in log books and on sediment log sheets (Appendix A). Photographic 
documentation representing a stibset of sedinierit samples is presented ul Appendix B; 

I .. , ' . . • I ... . 1 •. , 1 •' .. ^ , , \ i 1 • .. i . . i i ' • , ' I I ; 

The site specific Health and Safety Plan (HASP) (Herrera 2004) was followed and no heath and 
safety concems occuned during the field'samplirig event. " ' ' ' ' ' ' ' ' • ' ' '" ' ' ' 

. 1 . . , i . . ' • I r . • ,, ..';.. ; ! i I 1 I ,'•. ' . ; • . i j ; , \ ' , \ . .1 •; t , r | , t ' ' :1 .• • . ' i. ' 

Surface and subsurface sediment Sainples were collected between the river bank and navigation 
channel using the vessel R/V Kittiwake to deploy sampling equipment. Surface sediment 
samples were collected usiiig a single van Veen sanipler and siibsurface sediment sarriples were 
collected using a Vibracorer: Sarnpling equipment was deployed anhTetrieved' frdni the stem of 
the boat using a winch. ' ' i ' iiui,. •.•.. u; i I ''. prsii i... ..ui i 

Phase 2 surface sediment sarriples were collected during'the first two days offield activity. 
Subsurface core samples were collected over two days followin'^'surface'samplecollection. An 
attempt was made to collect surfaCe arid'subsurface samples af the sariae'location: Due to 
subsurface debris, most core locations were shifted from the corresponding surface sample 
locations. . ' '' ' • •'' " ' S ' ' " " ' ' H'u; • •; u. ii.i.....•,.....: Mf;.i.wuiii:u. .> i<(.. i " 
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Sample locations were electronibaliy recbrided u îhg an onboard'diffeMhtial global positioning 
system (DGPS) with an accuracy of d2 meters. A comparison of actual (fmal) field station 
locations to planned s'tatibn Ibcatibhsis preseriteil'in'Table'!'.' Statioh'lbc'ation^ were adjusted in 
the field if refusal was encountered-at the plaimeid statibiiUcJcatioh cbbidiriates. Thirteen surface 
station locations varied'fi:̂ bm-plarihed' s'tati'oriTo'catibh's'by greatei'-thahl 1 'nfet;fer,'as stiown iri Table 
1. Refusals occurred due to the presence of rocks and other debris or due to insufficient water 
depth for the boat te iriarieuver A\4thbiit diktuibirig the sedirrie'ni surface'. 'FiriM' fidh'locations for 
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Lower Duwamish Triad Sampling Event-^Technical Report 

subsurface core samples varied by greater than one meter from the corresponding final surface 
grab station locations due to refiisal by subsurface debris 15 out of 16 times. 

Plamied and final station location coordinates are presented in Appendix C. 

Table 1. Comparison of planned station location to final field station locations. 

Station ID 

• 

Distance of Final Surface 
Grab Station Location 
from Planned Station 

Location 

Distance of Final 
Subsurface Core Station 

Location from Final 
Surface Grab Station 

Location Comments 

Phase 2 stations 
SD-DUW-307 
SD-DUW-309 
SD-DUW-310 
SD-DUW-311 
SD-DUW-312 
SD-DUW-313 
SD-DUW-314 

SD-DUW-315 
SD-DUW-316 

SD-DUW-317 

SD-DUW-318 
SD-DUW-319 

SD-DUW-320 
SD-DUW-321 

SD-DUW-322 
SD-DUW-323 

0.6 meters soutii 
0.3 meters north 

0.3 meters southwest 
0.9 meters southeast 
5.0 meters southwest 
8.2 meters northwest 
7.3 meters northwest 
0.3 meters northwest 

0.5 meters south , 

0.4 meters sovith '' 

0.3 meters northwest , 
1.7 meters soutiiwest 

0.9 meters northeast 
0.8 meters southeast 

0.3 meters southwest ' 
, 2.2 meters southwest 

Phase 3 stations i .i- > 

SD-DUW-206 

SD-DUW-207 
SD-DUW-208 

SD-DUW-209 
SD-DUW-210 

SD-DUW-211 
SD-DUW-212 
SD-DUW-213 
SD-DUW-214 
SD.DUW-215 
SD-DUW-216 
SD-DUW-217 

1 SD-DUW-330 
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0.9 meters east" 

0.3 meters south -
0.6 meters northeast 

3:4 meters'southe'ast 
0.2 meters soutii 

i.i meters soiitliweSt 
'• 0.6'meters e'asf"' 
0!8 ineters northeast': 
0.5 ineters southeast 
1.0 ineters southeast 
0.6 meters nortliea ŝi 
0.4 ineters northwest 

0.7 mfetfere -northeast 
: t i i . . ii:'i.;' i \ \ . . . ' • ! i.;';;::i 

. ' . . l \ l : -y i - • . ' : ' ' " . ' ^ ; ; ' . ' 

• l l ' l ,1.1 ( . , ;• l l . . , i l l - . . - I 

' . ) . • : ' . . 1 1 . I . l , - : . ; . i ' . u i . 1 

5.7 meters southwest 
5.9 meters southwest 
4.1 meters southwest 
3.2 meters northwest 

2.0 meters east 
4.3 meters southwest, 
0.8 meters northwest 

1.4 meters south 

5.5 meters southwest ' 

5.5meters northwest 

2.8 meters northeast . 
1.3 meters northwest 

„ . 1,.6 meters southwest ,, 
2.3 meters northeast 

2. Inieters southwest 
, 2.3..meters sputliyvest.., 

2 subsurface refiisals 

1 surface refusal 

3 surface refusals 
5 surface and 2 subsurface refusals 
5 surface and 1 subsurface refusals 
1 surface refusal 

• ' ! • • • ' " ; . = ' 1 • • - ' ' 

1 subsurface refiisal 

' 
. . , , . , : • • 

' 

1 subsurface refiisal 
1 surface refiisal 

i . - / . . j i i . . , . 1 i . F ' l •;• 

. . . , i U . , , . - j ^ ^ . . . . , . , .„ 

NA--
• NA 

'L;,i:-:.,;i-M^iii':".-.-
. .:i;'>.f:-!;;islA^'!.i'-;::.! 
. '•iii.i-r!';NA:;'!i'!5'V:, 

"" -.!:V-:'-iNA-'''-''-'̂ -''-''-
' . •:' '1 NA î'l;-rfJ' 
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Lower Duwamish Triad Sampling Event—Technical Report 

Station ID 

SD-DUW-331 
SD-DUW-332 
SD-DUW-333 
SD-DUW-334 
SD-DUW-335 

SD-DUW-336 
SD-DUW-337 
SD-DUW'-338 

SD-DUW-339 
SD-DUW-340 
SD-DUW-341 
SD-DUW-342 
SD-DUW-343 
SD-DUW-344 

SD-DUW-345 

Distance of Final Surface 
Grab Station Location 
from Plaimed Station 

Location 

0.8 meters southwest 
1.6 meters southeast 
2.9 meters southwest 

1.0 meters west 

0.8 meters northeast 

0.4 meters southeast 
0.0 meters 

14.5 meters northwest 

12.4 meters northwest 

0.6 metere southeast 
5.0 meters northwest 

0.1 meters 
0.4 ineters south 

6.4 meters northwest 

0.1 meters west 

Distance of Final 
Subsurface Core Statioii 

Location from Fiual 
Surface Grab Station 

Location 

• NA 
'. NA 
. NA 

NA 
NA 

NA 
NA 
N A ­

NA . , 
NA 

^ NA 
NA 

"NA 

- ' 'NA-- . - '•• 

NA 

Comments 

. 

. . 

5 refiisals 
5 refusals 
; 

2 refiisals . 

. 

3 refusals 

" Coordinates are North American Datum (NAD) of 
NA' Not applicable! (Phase 3 involved surface sampling 

1983 State Plane. Washington North. 
only.),;-.., .,... „,;;;i, ,.; ,, I . 

All sample handling and custody procedures outiiried'm the QAPP were followedi.'Field 
activities and deviations from the QAPP for surface and subsurface sampling are discussed in 
more detail below. ' . > i .,i • 

Surface Sediment Sampling 

August 16 and 17,2004. Surface sediment samples for Phase 2 saippling were collected on 
Phase 3 surface sediment samples were cjollected on August 26 and 27,2004. All samples were 
collected from the top 1,0. centimeters of sediment using a single v^n Veen sampler as described 
UltheQAPP.. -iT^i.. . , : : ' ' ! . : ' ' . ^ i ' i • 

1.1..:. i'l. 

No deviations from the'QAPP, other thari station locafion adjustments due to rocks or debris at 
.. (.1 j j > - ' . ..... I - ' . . , I . 1 1 j 11 - J J , ..; I I 

the sediment surface discussed above, were performed during field sampling activities. . 

Subsurface Samplirig ' ' 
1 , i .'! ; , i . , , . . . . , . . , 1 , ; , 

Subsurface sediment samples,were collected,usuig,a Vibrocorer on August 18 and 19,2004. 
I'. 11.--iliu.-!..^,ni I f,.i,' •.. • - J - , ; . . . ' ! ! i;'..';> 1 ;>rii,Pt, I .li;.: .MVfcfilii,.' 1, 1 i').;.! .1. f 

Samples were collected.from all 16 stationslidentified forthe Phase 2 sampling event. 
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Lower Duwamish Triad Sampling Event—Technical Report 

Deviations from the QAPP for subsurface sediment field sampling activities included the 
following: 

' Overlying water was decanted from the top opening of the core tubes 
rather than drillirig holes through the core tube at the sediment/water 
interface. Because sediment was not collected for analysis from the 0 to 1 
foot interval, any disturbance to the sediment surface caused by decanting 
from the top of the core tube did not affect sample quality. 

• Cores were processed at Herrera's laboratory, where a walk-in cooler.was 
not available. Core tubes were stored vertically, packed in ice, and 
wrapped in plastic until processed. Samples were not adversely affected. 

" Adequate sediment core depth was not achieved at two sample stations 
due to refiisal. Samples were not collected from the 2-to 3-foot depth at 
SD-DUW-318 and samples were not submitted for the 4- to 5- or 5- to 
6-foot depths at SD-DUW-321. 

° An additional (unplanned) subsurface sample was collected from station 
SD-DUW-313 because a sheen was observed in this core. The sample 
collected from the 1- to 2-foot sample interval was submitted to the EPA 
Region 10 Laboratory for analysis of semivolatile organic coiripounds, and 
results are presented later in this report. Deeper samples at this locatiori 
could not be collected due to refusal and the sampling station was moved 
four meters to the west. 

' : • . . ! : : . . , 1 . . . . ; ' , . . 1 , • i I , 1 . . . .. i ; . 

Accurate depth of penetration could riot be measured, partly diie to tubes bending as they were 
driven into the sediment and because physical indication of penetration depth was not always 
evident on the core tubes once they were retrieved. Onthe'secorid day of coring activities, the 
10-foot core tubes were cut down to 7-fo0t lengths'prior to sampling. 'This prevented the tubes 
from bending, and the entire length of the tube could then penetrate fhe sedunent. 

' I . . , . I .1 . 1 . ! 1 i l l ( i 1 , : I ,. i.\ .• ..,^1 .. .1 , . . | . . . . . . .4 . 1. 

The estimated and measured percentrecovery forieach. station isfpresentedi on theisediment log 
forms (Appendix A).' Sample collection depths'(i.e:s'il' td 2 feet,c2' to 3'feet; etc.)'were not 
adjusted based on the calculated percent recovery. An "estimated" qualifier (E) was applied to 
percent recovery values assbciatdd with'dbfBs that did ndt fiilly perieiratd'the sediirieht and only 
physical indications (markings bn th'e core'tube) br'Vibî c6'rer'c!aiblepAy out'estimates were used 
to calculate recoveries. • '' ' ' ! '̂  •'•' ''' " "" " ' " "'' ''"' ' " ' '" * " ' 

. ' . : 1 i ; : ' • . ) . ' ' ; 

Investigation Derived.Waste- ', • i •-• .'. •. •; •.>• ..•:•.', •,.„..." li..: ,: i-ni ..i.n . n 

All excess sedinient was collected iri 42 S-gallon buckets. Two'reijfeseritative saniples were 
( i ; i i , . i i , . . • ; i . . . iT?,i ; ( . i i . : i i : . -.1 '. l i ; . ^ I -ll l l l l ; . . | , . „ : . ' l ' - -

collected from the 5-gallon buckets containing sediitient from stations identified m Table 2 and 
• :, ; i f i ' l i ; l i i . ' l ' i - i i l ' I * \*^ i l - - • . . ' . I i l l ' 111. I I f i ' i ,; ,i I' A.' .! i | M .' i i i i . . «.. 

analyzed by the toxicity characteristiCjleachinjg procedure (TCLP) for lead to determine disposal 
requirements. Sampl^^cc|ncentrations wer^ b>elo,w|the Resource Gon^e.î ation aptd̂  Recovery Act 
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(RCRA) limit of 5 milligrams per liter (mg/L), indicating that the sediment does not need to be 
disposed of as hazardous waste. 

Table 2. Investigation derived waste (IDW) lead results by toxicity characteristic 
leaching procedure (TCLP) for the Lower Duwamish Triad project. 

Sample ID 

WDOl 

WD02 

ResuU (mg/L) 

0.4 

0.1 U 

IDW bucket identification 

SD-312andSD-316 

SD-210andSD-211 

mg/L hiilligrams per liter < . 
U The material was analyzed for, but was not detected. The associated numerical vaiue is the reporting limit. 

Analytical Results 

A total of 70 Phase 2 sediment samples, including five field duplicate samples and one rinsate 
sample, were submitted for laboratory analysis; a total of 31 Phase 3 sedunent samples, including 
three field duplicate samples, were submitted for laboratory analysis (Appendix D, Tables D-1 
and D-2). 

Analytical Resources, Incorporated (ARI) analyzed sediment samples for total orgamc carbon 
(TOC), grain size distribution, semivolatile organic compounds (SVOCs), and merctiry. ARI 
analytical results are presented in Appendix E; a data quality review is provided separately. 
Analytical results and associated data quality issues are discussed below. 

, i • . ,• t i . i l . ; .... : • . : . • , ' . . l i 

The Environmental Division of the L[S, Nayy's SPAi\\fARSY^GEN, Iî abpratqiy; aiialyzed 
100 samples for PCBs by Method 4020 (immunoassay). Results are provided rii 
Appendix F and Table 8. :, ,, i !,.;,,, i.u , i, ,i 

The EPA Region 10 Manchester Laboratory analyzed 32 sedinient samples plus two duplicate 
samples forthe metals arsenic, cadmium, chromium, copper, lead, nickel, silver, and zinc. 

Total Organic Carbon 
• . • . - . 1 i l ' v 

ARI analyzed 99 sediment samples, including seven field duplicates for TOC using EPA method 
9060 modified by PSEP for sediments (PSEP 1996,)|. Analytical results are presented^ in Jables 
E-1 (Phase 2 sainples) and E-2 (Phase 3 samples); no ^atajqu^ity issties^were associated with the 
TOGanalyses,;' . ' ' , _ , ; • , " , \ '̂ ^̂ -f ,̂ ,, ,„^'>^'^uZ 'i.y \ j j ^ : . ' , ' n ^ ' : l n \ ' > ' l " . 1.1 i I-

Surface sediment samples collected in both Phase 2 and Phase 3 resulted in TOG concenfrations 
ranging from 1.45 to 2,78 percent., The.highest TOG value occurred at station SD-DUW-214, 

° " . . . h ^ ; ' . . ; I .• . " . . . i l l I ' ' . . . I I . i . , i i . , 1 1 . ' ; I l l 1 . ; , . i • . i : , . . I , , . • • ' 

located near the navigation channel; the lowest TOC value occurred .at station|SD-DUW~342, 
located along the river bank. In general, TOG concentrations for, subsurface sediment samples 

^ : i - ., I ( 1 • : 1 1 ° I •, 11, i ' , i l I , . • I . ; . I, . | i i i i n i • H . ' - J l . •.. i ; . , I i n I • H I , . 11 ; i i I I . . i ' ^ 

were lower at stations located along the bank and higher coricentrations were found at sample 
.1 . 1 . I . . :•. . , . i P i . i i : , i l n i l l I ,1 , , - ' ' , . 1 , t l , ; ; l I, , , , . . i , : i I . n I .''f- . ^ 

Stations located closer to the navigation channel. 
. . . ' 1 ' ' . ' . ) • 1 . ' , ' ! ' ' ' ;, L ; ' i l . , i l l . . U - . . 
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Seven field duplicate samples were analyzed for TOG (Table 3). All relative percent difference 
(RPD) values (ranging from 0.9 to 30.0 percent) met the control limit (less than 50 percent) 
established hi the QAPP. 

Table 3. Comparison of sample and field duplicate total organic carbon (TOC) results 
for the Lower Duwamish Triad project. 

Sample ID 

SD-314-0000 
SD-320-0003 
SD-321-0000 
SD-323-0001 
SD-207-0000 
SD-333-0000 
SD-338-0000 

• - • - • - — • ' ' - . • • . - " — . • • • • • — — 

Field Duplicate ID 

SD-325-0000 
SD-328-0003 
SD-324-0000 
SD-326-0001 • 
SD-433 
SD^31 
SD-432 

Sample Result 
(percent) 

1.66 
1.83 
2.25 

...... 1.65 
2.11 
2.50 
1.81 , 

Field Duplicate 
Resuh (percent) 

1.73. 
1.72 
2.23 

- 1.58 
1.56 
2.24 
1.92 

RPD 

4.1 
6.2 
0.9 
4.3 
30.0 
11.0 

.5.9 

RPD Relative percent difference 

Mercury i ,; , ' . • , . . , • , • . . . 

ARI analyzed 19 sediment samples for mercury using EPA method 7471A (U.S. EPA 1986). 
Samples from 1-2 feet were eliminated during the planned number of samples due, to resource 
decisions. Analytical results:arc^presented: in Table E-4 an4,Table 5, below.; All samples were 
analyzed 11 to 22 days outside ofthe recommended holding time. Holding time exceedances for 
each sample are noted in Table E-4. Therefore, samples that had a detected concentration of 
mercury above the laboratory reporting limit were qualified as .estimated (flagged J),to indicate 
that sample results may be biased,lp^, Merc,ury was,not detected ui the sediment sample from 
station SD~DUW-341 at the laboratory reporting limit; the result was rejected (flagged R), in 
accordance with EPA data review guidelines (U.S. EPA 2004). Because the reported 
concentration is expected to be lower thanthe acriia.1 cpncentration (associated with the extended 
holding time prior to analysis), the presence or abseiice bf fhe analyte caimot be verified., j : 

" , ' ' . • ' ' : . ' • • I ' .. • . ' . 1 

• ; ., I ' I , i,j i ' ( . . - . • . i 

Mercury concentrations in surface samples ranged from 0.09 tb 0.39 mg^g. The SQS criterion 
for mercury is 0.41 mg/kg and the CSL criterion for riiercury is 0.59 mg/kg. No project samples 
exceeded SQS or GSL criteria. ' i . ; >- • :.•: '• 

^ ! ' s : 1 ; , , l ; i I I t - . . I 
. . . . . . . I 

Two field duplicates were analyzed for mejrcury (Table 4). The RPD values met the established 
control limit (less than 50 percent) established in the'QAPP. I., .,.',.. I 
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Table 4. Comparison of inorganic compounds laboratory duplicate resultis for the Lower 
Duwamish Triad project. (Note: there were no field duplicates analyzed,) 

1 ' 
Compound 

Ag 
Ag 
As 
As 
Cd 
Cd 
Cr 
Cr 
Cu 
Cu 

Hg 
Hg 
Ni , 
Ni 
Pb . 
Pb 

Zn 
Zn 

Sample ID 

309-0001 
320-0001 
309-0001 
320-0001 
309-OOOL 
320-0001 
309-0001 
320-0001 
309-0001 
320-0001 
321-0000 
314-0000 

1 309-.000L 
320-:000i.. 
309-0001 
320-0001 

309-0001 
320-0001 

Field 
Duplicate ID: 

SD-

309-000 ID 
320-000 ID 
309-OOOlD 
320-000 ID 
309-OOOlD 
320-OOOlD 
309-OOOlD 
320-0001D 
309-OOOlD 
320-OOOlD 
324-0000 
325-0000 

309-OOOlD 
620-OOOlD 
309-OOOlD 
320-OOOlD 

309-OOOlD 
320-OOOlD 

Sample 
Resuh 

Field 
Duplicate 

ResuU 
(mg/kg) Q (mg/kg) Q 

1 U 0.99 U 

1.3 
11 
20 

1-2 
2.02 
35.2 
86.1 
55.1 
86.1 
0.18 ' '. 
0.23 

1 29.5, . 
'^.35.5 ,,. 

44.8 
433 

127 
351' 

1.3 

12 
21 
1.4 
1.74 

• 347 
I 83.2 J 

57.1 
88.8 

f.' ' '0.2 : J 
J 02 J 
i..:' . , 2 8 ; 7 , ; ' | !{ . . 

•i ,.,.34-.l...,i i.i.,... 

45.9 
421 . 

125 
'•328 

Relative Percent 
Difference 

0 % • I 
^ 0% 

4% 
2% 
8% 
7% 

1% 
2% 
2% 
2% 

• ' ' . ' - 1 1 % : • • • " 

14%' 

, l i , 1 % 

1 ..i.,:,i.} . , 2 % ,i llll .-. 

1% 
1% 

1% 
3% 

,1 , . I , . , mg/kg milligrams peiT kilogram ] . . 
RPD Relatiye percent difference 
J The arialyte' was positively identified; the associated numerical value is an 

estimatCiOf the concentration of the analyte in the sample. , 

lie. ii II Other Inorganics 

EPA Region lO's Manchester Laboratory results are provided rii Appendix G and summarized in 
Tables. 
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I'abie .S. Results for Inorganic Compounds 

l - . - l 

- -• 

T - _ ' r ^ : 

' 

As 

Cd 

Cr 

Cu 

Pb 

Ni . 

Ag 

Zn 

Hg 

:. |. 

As 

Cd 

a 
Cu 

Pb 

Ni 

Ag 

Zn . 

- ' -Hg 

As 

Cd 

Cr 

Cu 

- Pb 

Ni 

Ag 

- Zn 

Hg 

Sediment Quality 

Standards' 

•(SQS) 

57 

5.1 

260 

390 

450 

LAET 

5.1 

410 

0.41 

- V 

57 

5.1 

260 

390 

450 

LAET 

6.1 

410 

0.41 • 

.: r 

57 

5.1 

260 

390 

450 

LABI 

6.1 

410 

0.41 

Cleanup Stireeninu 

Levels Crileiia" 

(CSL) 

93 

- 6.7 

270 

390 

530 

= 140 . 

6.1 

'->« kS 
. .- 0.59 

: ^ -

93 

6.7 

270 

390 

530 

= 140 

6.1 

960 

0.59 

r .- • . ? 

93 

6.7 . • 

270 

390 

530 

= 140 

6.1 

960 

0.59 

it-
15 

1.76 

43.2 

45.9 

209 

50 

1 U 

J38J 
0.09 J 

= i • 
m o 

13 

• 0.9 

23.3 

38.4 

13.9 

19 

1 U 

67.1 

0.16 J 

21 

1.1 

30.5 

39.1 

23.6 

20.3 

0.99 U 

133 

S.2 

0.5 U 

11.7 

12.1 

2.8 

9:07 

1 U 

298 

.1 

.•4 s 

24 

0.75 

108 

72 

81.8 

47.6 

0.99 U 

.217 

0.23 J 

- 1 •' 

. 20 . 

0.78 

87.1 J 

72.7 

211' 

48.9 

I.l 

237 • -: 

0.21 J 

(*1 cs 

14 

1.3 

81.7 

58 

108 

48.3 

0.99 U 

157 

0.24 J 

• 4 S • 
?5 S 

4.5U 

0.5 U 

11.7 

9.53 

2.5U 

8.39 . 

1 U 

23.9 

20 

2.02 

86.1 " j 

86.1 

433 

35.5 

1.3 

351 

m 5 

11 

1.2 

35.2 

55.1 

44.8 

29.5 

1 U 

127 

2 § 

12 

0.54 

77.7 

68.8 

67.6 

57.5 

0.99 U 

' 133 

0.09 J 

• i o t a 
- -n S g " 

21 

1.74 

83.2 J 

88.8 

421 

34.1 

13 
328 

12 

1.4 

34.7 

57:1 

45.9 

28.7 

0.99 

125 

fn . 

4.5 

0,5 

- 9.96 

7.32 

2.5 

6.92 

0.99 

20.2 

m 5 

12 

0.58 

32.1 

53.1 

28 

23.2 

0.99 

112 

0.18 

i. a 

u 

1. 

u 
u 

u 

u 

u 

J 

6 S 
In o 

12 

1.1 

59.9 

52.5 

287 

37.9 

0.99 U 

142 

0.14 J 

fn o 

14 

0.8 

39.7 . 

52.3 

59.00 

•28.7 

1 U 

211 

0.15 J 

ri i 
fn o 

13 

1.1. 

23.3 

29.2 

14 

16.6 

0.99 U 

120 

6 5 

18 

' 1.65 

34.3 

43.4 

26.7 

22.8 

1 

157 

~ i 
fn o 

12 

1.2 

35.4 

56.1 

57.5 

27 

0.99 

150 

a 1 
fn o 

14 

0.5 

. 30.1 

.53.! 

25.5 

22 

0,99 

115 

0.14 

u • 

U 

U 

U 

J 

- g 
s g 

13 

1 

69.7 

60.3 

169 

5S 

0.99 U 

160 

. 0.11 J 

s g 

15 

1.1 

44.2 

59.6 

69.1 

27.6 

1 U 

175 

0.10 J 

;3 i 
fn o 

12 

0.78 

27.9 

46.2 

37.7 

19.8 

0.99 U 

110 

fn 

15 

1.87 

69.2 

79.5 

300 

51.1 

I 

216 

fn 

13 

1.5 

35.9 

67.4 

81.7 

26.1 

1 

172 

S 

32 

2.5U 

mkM 
' d 

i": 

123 

'JsM 
144 

5U 

0.20 

1 

U 

g 

u 

o 

J 

fn o 

24.5 

1.56 

78.7 ' 

71 

196 

53.1 

1 U 

174 

0.20 J 

- 1 
fn g 

13 

0.57 

54.1 

56.4 

82.6 

35.9 

0.99 U 

153 

0.10 J 

^1 
22.8 

0.51 

32 

53.7 

17! 

31 

0.99 U 

. 189 

tn © 

26.7 

2.29 

64 

71.1 

i i i ; 
28.4 

0.99 U 

4S7 

In g 

5.9 

• 0.5U I) 

11.4J J 

10.7 

. 2.5U U 

7.79 

1 U 

21 

S g 

37 

2.5 U 

584 

128 

- '«37? 

129 

5 U 

529 . 

0.39 J 

fn g 

. 13 

0.71 

42.5 

48.9 

204 

25.5 

0.99 U 

162 

0.16 J 

' -Washington State Sediment Management Standards. Sediment Quality Standards (SQS) and Cleanup Screening Level (CSL), 
WAC Chapter 173-204. LAET = Uvvesl Apparent Effects Threshold. (LAEf is nol a reguiatoiy standard.) . 
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Semivolatile Organic Compounds j 
' i . , . 

ARI analyzed 19 sediment samples, includuig two field duplicktes, for SVOCs using EPA method 
8270B (U.S. EPA 1986). SVOC analytical results are presented in table E-3; no data quality 
issues were associated with the SVOC analyses, with the exceptions noted below. | 

I • • . i ' 
Two field duplicate samples were analyzed for SVOCs (Table 6). The relative percent d[ifference 
(RPD) was calculated for all detected compounds identified grpater than five times the reporting 
limit (RL). The difference was calculated ifthe detected compound'concentration was less than 
five times the RL in either the sample or field duplicate. A control limit of less than 50 percent 
RPD was established in the QAPP; a control lunit of two times the RL was used to evaluate 
difference values. Several compounds exceeded the RPD or differeiice control limits for sample 
SD-314-0000 and field duplicate SD-325-0000. Because all RPD or difference values met the 
control limits for sample SD-321-0000 and field duplicate SD-324-0000, only samples S;D-314-
0000 and SD-325-0000 were qualified as'estimated (flagged J)̂  for compounds that exceeded the 
control limits, as shown in Table 6. It is probable that concentration differences were a result of 
matrix variability. 

Surface sediment samples from all Phase 2 station locations and one subsurface sediment sample 
collected from 1 to 2 feet deep were analyzed for SVOCs. A comparisori bf SVOC coiicentirations 
found in project samples to Washington State Sediment Quality Standards (SQS) and Cleanup 
Screemng Level (GSL) criteria (WAG 173-204) is presented m Table 7. 

SQS criteria were exceeded in surface sediments for one or more SVQCs at eight ofthe .1,6 station 
locations. Stations -with the most SQS exceedances were generally bank/qutfall saniples. The 
station with the most,SQS exceedances was bank/outfall locatipii SD-,DyiWr.30,7. In general, this 
station also had the highest concentration of exceeded compounds. ^ 
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Table 6 Comparison of sample and field duplicate semivolatile organic compound (SVOC) 
results for the Lower Duwamish Triad project. 

Compound 
(results in tig/kg) 

Phenol 

4-Meth'ylphenol 

Naphthalene 

2-Meth'yinaphthalene 

.Acenaphthylene 

Acenaphthene 

Dibenzolriran 

Dietliylphthalate 

Fluorene 

Phenanthrene 

Carbazole 

Anthracene 

Di-n-Butylphthalate 

Ruoran thene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

Bis (2-ethylhexyl) 
phthalate 

Chrysene 

Benzo (b) fluoranthene 

Benzo (k) fluoranthene 

Benzo (a) pyrene 

Indeno (12,3-cd) 
pyrene 

Dibenz (aW 
anthracene 

Benzo (g4i,i) perylene 

Ig/kg micrograms per ki 
RL Laboratory report! 
RPD Relative percent d 
diff Difference betwee 
ND Not detected above 

RL 
(us/kg) 

20 

20 

20 

20 

20 

20 

20 

20 

20 • 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

' 20 

20 

20 

20 

20 

ograrii 
ng limit 
iTerence 
n the sampl 
i the labora 

Sample 
SD-314-0000 

160 J 

21 

28 J 

27 J 

20 U 

42 J 

25 

28 

51 J 

400 J 

69 

130 J 

30 

600 J 

570 J 

20 U 

220 -J 

150 

290 J 

2 6 0 ; , 

'210 ^ j • • 

230 J 

110 J 

32 • 
11. 

88 J 
,. 1 

i result and field 
iorvirepoitina liir 

Field 
Duplicate . 

SD-325-0000 

560 J 

31 

160 J 

100 J 

22 

190 J 
54 

20 U 

220 J 

1,400 J 

67 

330 J 

42 

1,100 • j 

1,500 J 

. 26 

' ,500 j 

140 

550 ' J 

.'XSO ./;. 
"•' '•"4W'}' 

510 J' 

170 J-

• i72 ' . 

150. J 
•; i • 

, 

duplicate resiilt 
lit; the RPD value 

RPD 
or 

diff 

111.1 

• 10.0 

132.0 

73.0 

2.0 

148.0 

29.0 

8.0 

169.0 

111.1 

, 2.0 

87.0 

12.0 

58.8, 

89.9 

.6.0, 

77.8 

6.9 

' 6i.9 

,49.3 

66:7 

'75.7 
42.9 

I . . 1 

40.0 

;62.0 

J .!.-.' 1 ' 

or differe 

Sample 
SD-321-0000 

130 

ND 

ND -

ND 

ND 

ND 

ND 

20 U 

ND 

81 

ND 

30 

ND 

•' •' 270 ' : 

240 

. '34 

98' 
k * • 

240 . 

140 

.. .180 
••'• " i 4 0 ' " '• 

no 
52 

ND 
• ' l l 

.44 

1 • ; ! l . 

• , 1 

ice was not calci 

Field 
Duplicate 

SD-324-0000 

140 

ND 

ND 

ND 

ND 

ND 

ND 

27 . 

ND 

68 

ND 

25 

ND 

'' 230 ' 

210 

. 27 1 

• - ' s i -

200 

'110 

. .''iso" ., 
' 'ISO 

:97 
46 

'. , 1 

NE) 
l'' '1 I 

39 
1 ' , 1 1 

., . 

ilated. . i 

RPD or 
diff 

7.4 

' 

7.0 

13.0 

5.0 

16.0 

13.3 

7.0 

17.0 

1 18.2 

24.0 

18.2 

7.4 

13.0 

6.0 

5.0 

Tfie relative percent difference was calculated if both|the sarripie ahd field diifilicate result̂ were greater than'five times the 
laboratory reporting limit (RL). If the sairiple or the field duplicate result was less than five times Ithe RL, the difference 
between the two values was calculated. .The control limit for,RPD,is 50 percent; ithe control limit for difference is two times the 
RL . • I •• • I •,.; i v , ] 

U The material was analyzed for, but was not'detected. The associated numericallv^lue is theireportii 
J The associated numerical value is considered an estiinate., i,„ , | ..;,i;( 
Bold values indicate that the RPD or difference control ilimit was exceeded. 

•J 1.1! 

I 

'ih'' 
ll,. l_ 

• IU , . ' 

ng limit'. ;.' 

' l l 

I ' l i 
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Table 7. Comparison of Sedinient Quality Standards and ("leanup Screening levels to Semivolatile Organic Compounds. 
Bold and shaded is > CSL. 'tx)ld and unshaded is SQS<x<CSL. and values is < SQS and neither bolded nor shaded 

, 

i , - 1 

1 •; ' ' . . - i ' 

„ . •• , : 

' • . 

; . 1 

. . • ^ 

' i ; " ' • • .* 

T;—'. 
. , , . . • . , . . . . . . ; 

. • ' . . ; , . i . 

. . ( . - .1- . 

- ' . . • i : ; • • ' ; 

. Compound 

Low molecular weight PAH 

LPAH 

Naphthalene 

Acenaphthylene! --..i.. . . 

. Acenaphthene '' '. 

.. Fluorene ' - ^ 

Phenanthrene ' 

Anthracene 

. 2-Meih>'lnaphlhalene 

High molecular weishi PAH 

HP AH .; -;•. 

Fluoranlhene 

PjrMie •:. .- . -!. 

- Benz(a)anthiacene ".' " 

Chrysene 

Total benzofluoranthenes 

Benzo(a)pvrene 

lndeno(l,2,3-cd)pvrBne 

Dibenzo(a,hlanlhraccne 

Benzo(8,h;i)perviene 

Phthalates 

Dimetliyiphthalate " ! : ; ;....ii • 

:. "Diethylphthalate ' : ' . ' I'-'iC ;: . 

'. Di-it-Butylphthaiate.!':'. i ' i • 

- But\'lbenz\-lphlhalate 

Bis(2.ethvlhex^l)phthalate 

Other semivolatile organic compounds 

- Dibenzofuran 

Ionizable organic compounds 

• Phenol ' •-. ' ;./-•/ . . ' . . ' 

-4-Methylphenoi. .'.• . . / 

.Cleanup Screening 
Leyels Criteria' 

(CSL) 

mg/k|> carbon'' 

780 

170 

; . c£ 
"57 :. 

79 . • 

48(1 . 

1,200 . 

64 

mg/kg carbon '' . -

.1.300 -

1,200 

1.400 • 

270 

460 

450 

210 

88 . 

• 33 

78 

mg/kg carbon'' "̂  

53 

110 

; • . 1,700 

(A . 

78 -

m^kg carbon'' i? 

58 

Mg/kg dry weightr" 

2' . 1,200 ,-

,.- •„.r.7o 

Sediment Quahty 
Standards' 

(SQS) 

mg/kg carbon' 

370 

'J9 

66 :-

16 i: • 

23 -• :. 

100 

220 . 

38 

n mg/kg carbon ̂  

960 

160 : 

1,000 .. 

110 

110 

2.30 

. 99 

34 

12 

31 

-,<mg/kg carbon' 

53 

. . . " 61 " 1 - " 

• 220 •; . 

4.9 . 

47 

:;Mime/kg carbon ^ 

15 

5? M«/k|: d r y weight 

420 -• 

670 . J ; • 

• 1 
Q 

490 

0.91 U 

1 6 

1.2 

68 

m 
200 

1:2 

CO 

250 

22 

4.4 

10 

J 7 

/.50 

28 

__ 16 

r-. 
Q • 

74 

1.6 . 

2.1 

2 8 

8.6 

48 

II 

1.7 

. Q 
CO 

32 

3.4 

1.9 

3.8 

-11 

60 

12 

.3 .3 

. CO 

230 

6.6 

3.8 

9.7 

•36 

U O 

26 

1.9 

S 
CO 

49 

9.9 

0.90 U 

9.0 

11 

63 

16 

' 8.6 

'.2 
Q 

1 2 

1.1 U 

I.l U 

1.1 U 

1.1 U 

2.2 

1.1 U 

1.1 I J ' 

Resulis 

s 
CO 

mg/kg carbon 

39 J 

1.7 J 

' 1.2 II 

2 5 J 

3.1 J 

24 J 

7.8 J 

1.6 J 

59 

1.3 U 

1.5 

2 8 

3.2 

43 

8 3 

1.3 U 

a . 
CO 

•• 

13 

0.84 U 

0.84 U 

0.84 "IJ 

0.98 

9 8 

2 0 

0.84 U 

f*~. 

D 
t/i 

16 

0.78 U 

0.78 U 

0.78 

1.5 

11 

2 5 

0.78 U 

00 

rn 
6 
CO 

62 

2.2 

1.4 

2.5 

7.3 

41 

7.8 

1.8 

Tn 

6 
CO 

5.1 

1.1 U 

1.1 U 

1.1 U 

1.1 U 

5.1 

1.1 U 

1.1 U 

s 
CO 

24 

1.5 

1.2 U 

1.2 

3.0 

15 

3.0 

;1.5 

s 
CO 

4 9 

0.89 U 

0.89 U 

0.89 U 

0.89 U 

3.6 

1.3 

0 8 9 U 

S 
CO 

5.9 

0.99 U 

0.99 U 

0.99 U 

0.99 U 

4 5 

1.4 

0.99 V • 

1 

a 
to 

24 

0 8 8 

0.80 U 

1.4 

1.7. 

17 

3.3 

0.88 

mg/kg carbon ^ . j 

1.600 

455 

177 

son 
320 

91 

20 

10 

• 12 

530 

149 

. ino 
50 

54 

92 

45 

19 

7.7 

13 

330 

76 

51 

29 

37 

73 

31 

14 

5.6 

11 

450 

109 

76 

.38 

46 

100 

42 

19 

7.1. 

14 

450 

132 

85 

4.1 

47 

75 

38 

13 

3.9 

9 7 

200 

45 

50 

20 

22 

33 

19 

5.9 

2.8 

5.4 

8 2 

4 3 

2 7 

1.1 U 

1.2 

1.1 U 

1.1 U 

1.1 u 

1.1 u 

1.1 u 

160 J 

36 J 

34 J 

13 J 

17 J 

28 J 

14 J 

6 6 J 

1.9 J 

5.3 J 

600 

146 

115 

42 

61 

. 130 

50 

25 

9.6 

19 

110 

24 

20 

8.9 

12 

27 

10 

5.3 

2 0 

4 3 

120 

29 

22 

9.3 

16 

28 

10 

4 7 

1.1 

3.5 

270 

68 

46 

24 

31 

53 

25 

13 

4.9 

9.3 

44 

8.6 

11 

3.4 

4 3 

9.9 

4.0 

1.7 

1.1 U 

1 4 

90 . 

23 

18 

7.4 

9.9 

17 

8.0 

3.6 

1.2 U 

2.6 

57 

• 12 

11 

4.4 

6.2 

14 

4 9 

2 3 

0.89 IJ 

2.0 

62 

15 

8 9 

4 9 

7.4 

14 

.5.4 

3.0 

1.0 

2 2 

170 

35 

33 

14 

18 

41 

16 

8.0 

3.1 

6 0 

. mg/kg carbon ' ' . " | 

0.86 J 

0.91 U 

3.0 

1.5 

6.4 

8.2 

1.1 

0.90 U 

0.90 U 

1.5 

in 

10 

1.5 

1.0 

0.96 J 

2.1 

14 

4 . l | 

1.4 

1.1 U 

I.l U 

2.2. 

21 

5.4 

0.85 . 

3.5 

0.89 

1.4 -

8.5 

18 

0.90 U 

0 9 0 U 

1.5 

1.9 

4.5 

2 . .5" 

1.1 u 

I.l u 

. 1.1 u 

i;i u 

1.1 II 

1.1 IJ 

1.2 U 

1.7 

1.8 

1.2 IJ 

9.0 

2 2 

1.3 U 

1.3 U 

S.-! 

39 

1.8 

0.84 U 

0.93 

2 8 

13 

mg/kg carbon'' 

1.5 1 2.0 1 0.84 U 

1.1 

4 7 

1.8 

3.9 

14 

0.78 

1.1 

4 6 

1.0 

2.0 

14 

3.7 

1.1 U 

1.1 U 

1.6 

1.1 U 

5.4 

1.2 U J 

3.0 

2 3 

' 2.3 ' 

6.8 

1.7 

0.89 U 

0 8 9 l l 

0.89 U 

1.5 

II 

-
0.89 U 

0.99 U 

7.4 

0.99 U 

1.5 

11 

0.99 U 

3.0 . 

0.80 U 

1.2 

4 0 

16 . 

0.84 

(ig/kg dry weight ' 1 

440 

52 

290 

19 J 

•270 

.20 U 

1.200 

27 

l!7o| 

22 -

620 

22 1 

20 u 

20 U 

160 

21 

28 

20 U 

310 

19 IJ 

1.100 

34 

««0" 

28 

32 

20 U 

410 

20 U 

130 

20 U 

290 

20 U 

840 

83 , 

-:v: Washington Slate Sediment Management Standards. Sediment Quality Standards (SQS) and Cleanup Saeening Level (CSL), WAC Chapter 173-204. 
' '' Units in mg/kg carbon represent concentrations in parts per million, normalized to organic aubon. To normalize to.TOC, the dr̂ ' weight concentration for eadi parameter is divided by the decimal Traction representing the percent TOC content of the sedimeni. 

Mg/kg micrograms per kilogram. - ' 
Italic gndunderUnim indicates the sample result is greater than the SQS value. 
U The material was analyzed for, but was not detected Tlie associated nunierical value is the reporting limit. 
J llie associated numerical value is considered an estimated concentration. 
LPAH represents the sum of the.fDllo\\'ingi':'low molecular-weit^l polynuclear aromatic hydrocarbon" compounds: naphtlialene. acenaphthj'leiie. acenaphthene. fluorene, phenanthrene, and anthracene. 
HPAH represents the sum of the following '-'high moiecdar weiglit ptilynuclear aromatic hydrocarbon" compounds: fluoranthene. pjiene, ben7.(a)anlhracene, chiysene, lotal benzonunranllienes, benzo(a)p>'rene, indeno(l,2,3-c,d)p\Tenc. dibenzo(a,h)anlhracene, and benzo(g,h.i)pei)'lene. 
Total benzonuorantlienes represenls the sum of the concentrations of the "b" and "k" isomers. 
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Grain Size Distribution 

ARI analyzed 26 sediment saniples for grain size distribution using the PSEP metliod (PSEP 
1996). Analytical results are presented in Table E;5. USACE selected five|additipnal sediment 
samples for grain size distribution analysis after the field sampling event was completed. These 
five samples were frozen prior to analysis and hive been qualified as estimated j(flagged J) since 
freezing may impact particle size distribution. No! other data quality issues were associated with 
the grain size distribution analyses. 

In general, station locations along the river bankjhad a greaterpercentage of sarid and gravel in 
both surface and subsurface samples; station locations SD-DUW-321 iand.SD-pUW-322, which 

• ' . ' ' I i 1 • • • i I 1 ' I 
are located nearest to the navigation charmel; contained a higher percentage of fme-grained 
material. The stations with a greater percentage ,of fine-grained material generally; contained 
higher TOC concentrations and stations with a greater percentage of gravels and sands had lower 
TOC concentrations. 

Two field duplicates were analyzed for grain size distribution (Table 7). The relative percent 
difference (RPD) was only calculated for the percent fines, content (less thari''62.5 Inicrons) ofthe 
samples. The RPD values (0.8 and 5.4 percent) met the established control limit (less than 50 
percent) established in the QAPP. 

Table 8. Comparison of sample and field duplicate percent fines results for the Lower 
' Duwamish Tr iad project.' ' .m 

I ' , 1 i i i ' i I 1 I : - I ' . . i l . 11 - , 

Sample ID ' 

rSD-321-0000 
SD-333-0000 

1 , • • . ! . ' , 1 . 1 : ' . . I .. • • 1 1 1 ! 

' Field Duplicate ID' 

sb-324-O0'd6 ' 
SD-431 

•. . | ' „ i H i ' ! . l , l l i ' : '•"• 1, . •-

Sample, Result 
''(jpeitentfines*)" ' 

77.7 

59.3 

i!,liij. .lj.i< ' . . . ." .i .•;: i.li.l;;u,. 

Field Duplicate Result 
' ' ' ' " (percent fmes")'• 

78.3 
' 56.2 

1 . 1 , 1 : , i ; , i : i i 

'' RPD ' 

0.8 

.,.,-, 1 
RPD Percent Relative Difference: (|A-Bji;;f^]«)).* 100%̂ ^ ' i , t : . i ' i i \'' . J ' ^ i 
" The percent fines coptent (less,than,62_.5, inicrons) was use(i to compare saraple and field duplicate,results. 

• . 1 . • I i • . . 
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PCBs , , 

The Navy SPAWARSYSCEN Laboratory analyzed the samples using the EPA Method 4020 
immunoassay. EPA sent Method 8082 (Aroclor) analyses to 3 EPA laboratories in Regions 6,8, 
and 10. Table 9 shows the dry weight QC data for Method 4020. These results were judged 
acceptable in accordance with the QAPP. Table 10 shows results of field duplicate analyses 
using Metiiod-8082, and indicates some heterogeneity in repeated sampling from the same grab. 
This shows that organic-carbpn-normalized data: Tables 11 and 12 shows dry-weight results 
according to both methods. The organic-carbon normalized results are highlighted relative to 
the Washington State Sediment Management Standards (Sediment Quality Standard, SQS, and 
Cleanup Screening Level, CSL). 

Table 9. Method 4020 PCB and QC Results, Dry Weight. 

Field 
Statioii ID 

SD-307 

SD-311 

SD-316 

SAMPLE 
LABEL 

SD-307-0000 

SD-311-0001 

SD-313-0002 

SD-317-0000 

SD-322-0002 

tPCB 
(tig/Kg) 

2615 

1200 

33 

i349 

1 ,1.1273 

Q 

U 

• 

iStdev 

218 

324 

6 

. . ,7 . , 

i ! 66i./ 

%RSD 

8.33% 

27.04% 

17.35% 

.2.12% 

.i.'"5.17.% 1 
Stdev: S tandard Deviation from duplicate assay analyses (n = )̂ ;i" i • ' 
.% RSD: Percent Relatiye,Standard Deviation,[{istdev/mean} *ijl.OO%,,, 
Q: Data Qualifiers where; U =Non-Detect,., . 

I . l i ! : • ; . I 

- • „ i , , i l i , ; . . 

.1 .1 i ! ' . ; , 

l l ' . l 

, [ ; . I n ; l i . 1 1 ( l l , 

111 i . l l l i l j i i l ' . ' i ! 

. ' . i i ' • ' ' . ' I . . I l l i i ' . l 

1 1 i l • 

• • ' " . • - ' 

: i • ; 

1 ; • I . 

I 

'I'i ) 

I' . i . „ ; . , . li 

! •,1-:.! , 

' i i i .1 .( • 

:. i 1 i I ; 

; t > . 

' / . ' * ' ! • ! 
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Lower Duwamish Triad Sampling Event—Technical Report 

Table 10. Method 8082 TotaLPCB Field Duplicate Results 

Field 
Station ID 

SD-207 

SAJVBPLE 
LABEL 
SD-207-0000 
SD-207-0000(FD) 

SD-323 

SD-309 

SD-314 

SD-333 

SD-323-0001 
SD-323-0001(FD) 

SD-309-0002 

SD-309-0002(FD) 

SD-314-0000 

SD-314-0000(FD) 

SD-333-0000 ' 

SD-333-0000(FD) 

tPCBDry 
Weight 
(mg/Kg) 

145.6 
97 

284.7 
792.3 

538.6 

• 550.8 

670 

850 

1000 

303.4 

Q 
JE 
U 

RPD 

20.0% 

47.1% 

1% 

12% 

1 

. 53% 

TOC% 
2.11 
1.56 
1.65 
1.73 

1.32 

1.32 

1.66 

1.73 

' 2.24 

2.24 

tPCB 
mg/kg 

OC 
6.9 
6.2 

17.3 
45.8 

40.8 

41.7 

40.4 

49.1 

44.6 

13.5 

RPD 

15.0% 

2.4% 

1% 

10% 

.54% 

RPD =Percent Relative Difference: (|\-B (̂A-iBJ) * 100'% 

1 " . f ' 

• t • ' I - . 

l i . i l l ! 

• • . i - I r - • ; . ! " i 

: • i i . i - i 

11 ..,,. i 

.. r 1,1 

1 -i;i , 1 

iiii'l 

' ' ' J 2 . :. 

xi.iii i 

. ' i i l l I 

i.V.''i 

I'l. 

,, ! ..|. , 
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Lower Duwamish Triad Sampling Event—Technit:al Report 

Table n . Total PCB Results from Method 4020, Dry-weight and OC-normalized 

llalic cmd tmderlinal is > CSL, BoWed and Slinclfd is SQS<x<CSL, and Values < SQS arc Normal Text 

1 ^ . : 

-

-.." 
- -. 
.. •-

* i -

.;.-

;--.-

..... 

». 
-... 

Field 

Station ID 
SD-206 

SD-207 
SD-208 

SD-209 

SD-210 
SD-211 
SD-212 
SD-213 
SD-214 
SD-215 
SD-216 
SD-217 

SD-307 

. . . 1 . . 

. . . . • 

SD-309 

. . . . . . , . • 

SD-310 

: 11--"?.:: 

•SD-311 

. • _ , . - • 

Sample 

Label 
SD-206-0000 
SD-207-OaOO ' 
SD-20S-0000 
SD-209-OODO 

SD-210-0000 
SD-2! 1-OOOO 
SD-212-0000 
SD-213-0000 
SD-214-0000. 
SD-215-0000 
SD-216-0000 
SD-217-0000 
SD-307-0000 
SD-307-0001 
SD-307-0002 
SD-3O7-O0O3 ' 

. SD-3O9-O0O0 -
SD-309-000! 

SD-309-0002 
SD-309-0002(FD) 
SD-309-0003 
SD-310-0000 
SD-310-0001 
SD-310-0002 

SD-310-0003 
SD-311-0000. 
S D ; 3 11-0001 
SD^311-0002 
SD-311-0003 

' -

IPCB 

•(ug/Kg) 
298 
259 
443 
210 

187 
248. 

• 204 
- 291 

165 
• ••515 

195 
705 

2615 
. 5 6 

97. 
• 191" 
•;420" " 

682, 
•486 
435 

•173 
889 
365 

.:200 
.:.,i.u3i 
••73i-

•:461 
1200 
5072 

. 2003 

TOC 

Q . --(fraction). 
0.0234 
0.0211 
0.0146 
0.0271 

0.0265 
__ . 00216 

0.0233 
O0217 
0.0278 
0.0164 
0.0202 
0.0184 
0.022 

U 0.OO8 
J • 0.00226 

0.00317 
0.0221 

.-. 0.0177--

. 0.0132 
" 00166 

• i-- -0.0O941 
0.0198 
0,0154 

••••:• 0:015;; -
- . " • - ; - •. . . - . O . 

U .!'_ 0.0fJ986 -
0.0184 

-li.'-': 0.O1O6 
0.0145 
0.0O725 

PCB 

(mg/kgOG) 

H I 
12.3 
303 
7.7 

7.1" 
11.5. 
8.8" " 
13.4 ; 
5.9 

31.4 -
9.7 " 

38 3 

n:!^,:; 7 . 
42.9 ? 
60.3.. • 
19 

Ml -
36.8 • 
26.2 
184 

as. 
23J.- • '• 
i 3 . 3 - \ - ; 

... .:-" 
7.4::: -• 

2 5 ; 

KMlS^^r-
1 ^ 4 9 3 ' 
t Ŝ WdU 1 

Field 

Station ID 

SD-312 

SD-313 

SD-314 

SD-315 

SD-316 
1 . ; . • 

SD-317 

,.-.-ir-.—• 

SD-318 • 

SD319 

SD-320 

Sample 

Label 
SD-312-0000 
Sb-312-0001 
SD-312-0002 
SD-312-0003 
SD-312-
0003(FD) 
SD-313-0000 
SD-313-OOOI 
SD-313-0002 . 
SD-313-0003 
SD-314-0000 
SD-314-0001 
SD-314-0002 
SD-314-0003 
SD-315-0000 
SI>-315-0001 . 
SD-315-0002 
SD-315-0003 
SD-316-0000 
SD-316-0001 
SD-316-0002 
SD-316-0003 
SD-317-0000 
SD-317-0001 
SD-317-0002 
SD-317-0003 
SD-318-0000 
SD-318-0001 
SD-319-0000 
SD-319-0001 
SD-319-0002 
SD-319-0003 
SD-32Q-0000 
SD-320-0001 
SD-320-0002 
SD-320-00a3 

tPCB 

( i .g«g)-
510 
761 
66 
14 

149 
432 
75 
33 
17 -

505 -
12 
6 

.• 3 ' 
183, 
03 

. 3. 
0.04 
405 
564. 
671 • 

. 3089 
349 
823 

6485" 1 
898 • 
408 ' 
16 

. 1754. 
167 -
122 . 
109 

2143 
745 
368 
116 

Q 

u 
u 
I 

J 

u 
V 

Li 

u 
u 

u 
u 
u 

u 

J 
' J 

J 

TOC 

- (fraction) 
0.0258 

O0109 
0.00134 
0.0013 

0.0172 
0.0222 
0.0181 

0.00947 
0.0118. 
0.0166 
0.0244 

0.00237 
0.00428 
0.0157 
0.00218 

.0.00305 
0.00183 

..0.0225 
O0166 
6.0187 
0.0153 

. .0.0258 
0.02 

. 0.0211 
0.00816 

; 0.0205 
-0.00824 

0.0174 
• 0.018 

0.0222 
.__0.018l 

0.0162, 
0.0224 

• 0.0239 
0.0183 

PCB 

(mg/kgOC) 
19 8 

" «9.I.-1 
jM 
10.8 

8.7 

m. 
4.1 
3.5 

.i."* 
3 M 
0.5 
2.5 

" 0.7 
11.7 
01 
1 
0 
18 
34 

m 
U l 

^..Jil,,^ 
, W?.3ssS 
.„t1«—. 

19.9 
1 9 

': M » ' -
9 3 
55 
6 

; 1324.1 
33J. 
15.4 
6.3 

Field 

Station ID 
SD-321 

-» 
SD-322 

SD-323 

SD-33(I 
SD-331 
SD-332 
SD-333 
SD-.^34 
SD-335 
SD-336 
SD-337 

SD-33S 
SD-338 
SD-339 
SD-340 
SD-341 
SD-342 
SD-343 
SI>344 
SD-345 

Sample 

Label 
SD-321 
SD-321-0001 
SD-321-0002 
SD-321-0003 

SD-322-0000 
SD-322-0001 
SD-322-0002 
SD-322-0003 
SD-322-0004 
SD-322-0005 
SD-323-0000 
SD-323-0001 
SD-323-0002 
SD-323-0003 
SD-330-0000 
SD-331-0000 
SD-332-0000 
SD-333-0000 
SD-334-0000. 
SD-335-0000 
SD-336-0000 
SD-337-0000 
SD-338-0000 
SD-338-OOOOFD 
SD-339-0000 
SD-340-0000 
SD-341-0000 
SD-342-0000 
SD-343-0000 
SD-344-0000 
SD-345-0000 

tPCB 

(ug/Kg) C 
217 
425 
224 
145 J 

186 
583 
1273 
514 
138 J 
81 J 

2043 
266 
63 U 
43 . U 
359 
446 
425 
783 
305 
238 
449 

• 1200 
474 
393 
263 
415 
3186 
704 
761 
216 
526 

TOC 

(fraction) 
0.0225 
0.0169 
0.0196 
0.0174 

0.0202 
0,019 
0.0263 
0.0272 . 
0.0144 

0.00852 
0.0249 
O016S 

0.0221 
O0131 
00215 
0.0243 
0.0224 
0.025 
0.0155 
0.0198 
0.0155 
00192 
O.OISI 
0.0181 
0.017 

"O0161 
0.0268 
0.0145.. 
0.0196 
0.0258 
0.0124 

-

PCB 

(mg/kgOC) 
9,6 
2X1 
11.4 
8.3 

9.2 

30J. 
4 M 
18.9 ' 
9,6 
9 5 

LfmS^; 
l i l 
2.9 
3.3 
16J_ 
18.4 

19 
31.3 

mz 
' 11 

29 
62A 
2£2 

211 
ISA 

^ - ^ 
ff^^^i&. 

4 M 
38.8 
8.4 
42.4 
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Lower Duwamish Triad Sampling Event—Technical Report 

Table 12. Total PCB Results from Method 8082, Dry-weight and OC-normalized 

Italic atid Underlined is SQS<x<CSl^fc|)||p^^iaf^ is > CSL, and values < SQS are Normal Text; FD=Fielii Duplicate 

- . - _ • • -

..-.. 

r.l -

_ . * . • ' - ; * -

. ' . - ; • 

• " • • " ' " " 

sr;-,-. 
• ' ," . 1 .".Ti. ; 

" • " " 

- ; • . . 

:-. 

,,";.-

".'L--' " i" 

.:!;.-

^ .. 

field 

Station 

ID 

-SD-206 

- SD-207 

SD-208 

. SD-209 

...iSD-210 

SD-21i 

SD-2r2 

-SD-213 

.-SD-214 

"• SD-215 

• SD-216 

.•.-SD-217 

' SD-307 

SMO!) 

SD-310 

SD-311 

SD-312 

Sample 

Label ' -

SD-206-OOO0 

SD-207-0000 

SD-207-0000(FD) 

SD-208-0D00 

SD-209-0000 

SD-210-0000 • 

SD-211-0000 

SD-212-0000 

SD-213-0000 

SD-214-0000 

SD-215-0000 

SD-216-0000 

- SD-217-0000 

SD-307-0000 

.SD-307-flOOI 

-̂ SD-307-0002 

SD-307-OOg3 

SD-309-0000. 

SD-309-OOfll 

SD-309-0002 

SD-3O9-O002(FD) 

SD-309-0003 

SD-310-0000 

-•• SD-310-0001 

SD-310-0002 

SD-310-0003 

SD-311-OOOO 

SD-311-0001 

SD-311-0002. 

SD-311-0003 

SD.:312-0000 

SD-312-0001 

SD-312-0002 
SD-312-0003 

tPCB 

(ug/Kg 

dry) Q 

280 _ . 

145.6 E 

97 U 

3407 E 

77.7_^JE 

130 

610 . 

48.9 E 

610 .J 

8.7 - J 

880 . . 

360-.<,.-J 

292.7:_JE 

2600 • 

81,8_, E 

162.L ,E 

-70.4;. E 

570 ^ 

.253;1- E 

538.6 

550.S_ -' 

127.2, 

560 

• 2 7 4 - ; : 

159.7 

65.2 E 

3300 J 

- . 1 5 8 6 , ~ ; E 

5789 E 

4446 E 

1200 . 

1869- E 

6.3 J 

0.52 J 

j.r. 

,TOC% 

2.34 

2.11 

1.56 

1.46 

2.71 

2.65 

/ 2.16 

' 2-33 

2.17 

2.78 

1.64: 

12.02 

1.84 

2.2 

0.8 

; 0.22 

0.31 

2.21 

1.77 

1.32 

1.32 

0.94 

1.98: 

1.54-

- 1.5 

, 0.98 

1.84 

1.06 

1.45 

0.72 

2.58 

1.09 

,0.13 

0.13 

IPCS 

(mg/kg 

OC) 

12 

6,9 

6,2 

2 3 3 

2.9 

4.9 

28.2 

2.1 

Ml-
0,3 

SIZ 
178 

111 

7nu 
102 

2ZZ 

25.8-

143 

40.8 

i l l 
13.5 

• . 2 8 3 

17.8 

10.6 

' , - * ' 

16 5 

4 8 

0.4 

Q 

E 

U 

-J. 

E 

J-

• ) 

i 

L 

' 

. _ 

ir-" 

J 

J 

J 

Field 

Station ID 

SD-313 

SD-314 

- -
SD-315 

SD?16 

1 

SD-317 

"SD-318 

'~"SD-319, 

SD-320 

SD-321 

. • Sample 

Label 

SD-313-0000 

SD-313-0001 

SD-313-0002 

SD-313-0003 

SD-314-0000 

SD-3i4-0000(FD) 

• SD-3!4-0001 

SD-314-0002 

SD-314-0003 

SD-315-0000 

SD-315-0001 

"SD-315-0002 

SD-315-0003 

SD-316-0000 

- . SD-316-000I 

-"- SD-316-0002 

SD-316-0003 

SD-317-0000 

SD-317-0001 

SD-317-0002 

SD-317-0003 

SD-318-0000 

• SD-318-0001 

SD-319-0000 

•" SD-319-0001 

- SD-319-0002 

• SD-319-0003 

- - SD-320-0000 

- • Sp-320-OOOl 

SD-320-0002 

SD-320-0003 

SD-321-0000 

Sp-321-0000(FD) 
SD-321-0001 

SD-321-0002 

SD-321-0003 • 

IPCB 

(ug/Kg 

dry) Q 

1150 JE 

64.2 

12 U 

120 U 

670 E 

850 

20 U 

580 U 

224 J 

260 J 

22.6 .U 

.91 U 

67 U 

940 

735 

.779 E 

3065 

SOO 

1529 

10438 

1635 

930- i 

13 U 

3100 

120 

132.9 E 

13 U 

8864 

1481.2 

1234.1 

238.9 

510 J 

630 J 

751,5 

358.4 

292 E 

IPCB 

(mg/kg 

•roc% OC) 
2.22 518 

1.81 3.5 

0 .94^ 1.3 

l . i s ' 102 

1.66 404, 

1.73 4 9 1 

2.44 0.8 

0.23 I ^ ^ M . 
0.42 53J_ 

1.57 1 6 ^ 

0.21 10.8 

0.3 303 
0.18 372 

2.25 418 

1.66 443, 

1.87 4LZ 

1.53 h ^ ^ ^ i 
2.58 31 

osl ^ f c l 
2.05 . 45.4 

0.82 __ 1 6 

1.74 h . L i ' v t & 
1.8 6 7 

. 2.22 6 

•-. 1.81 07 

. ' ' 1.62 Wl?MM 
i - . 2.24 66J_ 

2.39 5 M 

1.83 13J. 
2.25 227 

2.5 . 2 5 2 . 

1.69 44J. 
1.96 183 

1.74 16.8 

Q 
J 

u 
u 

u 
LI 

J 

J 

u 
u 
u 

E 

J 

u 

E 

U 

J 

i 

E 

Field 

.Station 

ID 

SD-322 

SD-323 

. SD-324 

SD-325 

SD-326 

SD-330 

SD-331 

SD-332 

SD-333 

SD-334 

SD-335 

SD-336 

SD-337 

SD-338 

SD-339 

SD-340 

SD-341 

SD-342 

SD-343 

SD-344 

SD-345 

.,. 

Sample 

Label 

SD-322-0000 

SD-322-0001 

SD-322-0002 

SD-322-0003 

SD-322-'0004 

SD-322-0005 

SD-323-0000 

SD-323-0001 

SD-323-0001 (FD) 

SD-323-0003 

SD-324-0000 

SD-325-0000 

SD-326-0002 

SD-330-0000 

SD-33i-0000 

SD-332-0000 

SD-333-0000 

SD-333-0000(FD) 

SD-334-0000 

SD-335-0000 

SD-336-OO00 

SD-337-0000 

SD-338-0000 

SD-339-0000 

SD-340-OOnO 

SD-341-0000 

SD-342-0000 

SD-343-0000 

SD-344-0000 

SD-345-0000 

tPCB 

(ug/Kg 

drj.) 

110 

963.2 

" 2773 

1391 

126.1 

231.8 

9400 

284.7 

792.3 

1.2 

630 

850 

550.8 

680 

361.2 

36L2 

1000 

303.4 

290 

400 

251 

1238 

430 

480 

230 

1398 

3639 

260 

11000 

182.1 

Q 

E 

E 

J 

E 

J 

J 

- .1 

E 

E 

E 

J 

JE 

E 

JE 

J 

E 

TOC% 

2.02 

1.9 

2.63 ,: 

272 

1.44 

0.85 

2.49 

1.65 

1.73 

1.31 

2.5 

. 223 

1.58 

1.72 

215 

2.24 

2.24 

2.24 

1.55 

1.98 

1.55 

1.92 

1.81 

1.7 

. 1.61 . 

• 2.68 

1.45 

1 96 

2 58 *i 

i.24 . 

tPCB 

(rag/kg 

OC) 

5.4 

50 7 

tOS,4 

51.1 

8 8 

27 3 

3n,& 
173 

45.8 

0.1 

25.2 

38J. 
34.9 

16.8 

16.1 

l i e 
13.5 

mz 
20.2 

IJA. 
64.5 

23.8 

28J. 

14,3 

52J, 

251 

111 
.426.4 • 

14.7 

Q 

E 

17 

J 

J 

J 

J 

E 

E 

J 

E 

E 

E 

J 

E 

The E-qiiaiifier notes that QC records.were not available for inspection from EPA Region 8 Laboratory, so that the data are of unlcnown quality and shouid be used with caution. See text and Appendix G. 
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Ninety-nine PCB samples were measured by both methods. Seventeen samples in the 8082 
results exceeded CSL; twelve samples in the 4020 results exceeded CSL. For a detailed 
comparison of data between Methods 4020 and 8082 (i.e., the Demonstration of Method 
Applicability), see the following URL: 
http ://www .triadcentral .org/user/includes/dspprofile .cfm?Proiect_ID =23 

Thoroughness of documentation for Method 8082 varied by laboratory, as described in Appendix 
G. For Region 10 Laboratory, good documentation was available, and the review was thorough 
and qualilfiers were applied appropriately. A number of samples had elevated detection limits, 
and a number had surrogate recoveries that were somewhat out of range. The data evaluation 
concludes that the data are usable. 

The Region 6 case narrative is also thorough, although the evaluation report states inaccurately 
that the samples were received past holding time, and mis-states that some sample delivery group 
results were outside Aroclor recovery advisory limits although they were not out of the limits 
stated in the QAPP. Somehighbiasfrom Aroclor 1248 was noted. The data are usable as 
qualified. ' 

The Region 8 case narrative is lacking detail, and it .was not possible to recover the records 
despite considerable help from the EPA Region 10 Manchester Laboratoiy staff. The narrative 
incorrectly reports surrogate recoveries for the samples as Aroclors. The surrogate advisory 
limits for the DCBP surrogate were not exceeded (see Appenchx'G) as stated'in the han^tive. 
These data are not of known quality due to the lack of documentation, and have been flagged "E". 
(a non-standard flag) suggesting that they should be used with extreme caution for that reason. 
The "J" qualifier has beeii rerhoved, as discussed in Appendix G. 
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Lower Duwamish Triad Sampling Event—technical Report 
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Appendix A: Sediment Sample Records 
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^ ^ H d '̂ ^ '̂̂  ^"^^^ Avenue, Suite 1100 
^ ^ ^ 1 Seattle, Washington 98121 
HERRERA (206)441-9080 
"NVIRONME"7L FAX (206) 441-9108 

C0NSULTAr4TS 

PROJECT NAME: Lower Duwamish Triad 

SEDIMENT SAMPLE R E C O R D p^geĵ of̂  
DATES: 8/16/04-8/19/04,8/2(5/04-8/27/04 

LOCATION: Duwamish River - olTshore of Boeing Plant 2 
Van Veen (surface sampUng) 

CREW: JW, RZ, RB, AS, GC. BC, VH GEAR: Vibrocorer (subsurface sampling) 

. ""'--

/ • : 

.1 ; ' i ' i;y 

' 

:•':. ' h ^ 

'.'••y . I . l i x 

" - . - r -

STATION LOCATION 

SD-307 

Sp-309 • :•;.;•• i 

1 • ' . ' 

SD-3I0 1. : : • ! 

; • . . • 

SD-311 ' . - "•• 1 

- • • ; . • . - " i 

" 

SD-312 • - " 

1 
DATE 

-. 8/16/04-

". ;;8/19/04irf 

•:zrv c::̂ .r 21̂  

51.i8/;16/04.U( 

riii8/l9/04i--. 

tn-_.. li".:----

:;....-.; . i--., 1. 

fvit8/.I6/04""."i-. 

:"-"i-.8/19/04:"r:: 

V-?.r .,..,ir;."r-.. 

-•i;;-',i'j.ii"--:Bi: 

'•(.•8/.16/04 fm 

B-;8/.19/Q4sv 

" » , • • • • • • . : - \ "• '• 

-:,-8/16/04---. 

8/19/04 

TIME 

17:04 . 

iiO9:00. ... 

I- i*!! . 

- • - " 

r. v.l,7.:23':.:-

!lI.'!lvl:S!!ri 

; : . ' - . . " • . . 

1, .v.l6;43 .V. 

."..;iM.l:45-.-" 

.''.•l: t. •..•..!' 

"•r!ii.OK a!r.ir 

1 ml!7,:40.-ini 

.iii,'16;vli5.i gr 

,'. — 

-?ivl8:23 •!• 

17:00 

REP. NO. 

A' 

• 

.. .G :: 

; - r : A".". .--•->, 

<: --"A 

i....rB :,"i 

.:: : -A : . 

• ' " • ' - - • - — 

) or, jAni-., 

ivel A 

:'.'t. hA^L 

. . D 

A 

WATER 
DEPTH (ft) 

. 1 1 . 5 -. .. 

. . . . .13 .1 

•.„;-• .J'liS; -.i,-. 

10.5 

• - . " • " > - ! : • " : ; ; " 

-. ^ " t i r . 8 • .11 

- -1 8.1-7-.-.r;i -

;y':sc.;12;5i' .5?;" 

7.9 

13.5 . -

-
7.7 

% REC 

. NA 

65 E 

r,s-NA. .-: 

100 

, - - • • 

. . - • • •NA.- i i . 

••^-:81 - -

- - ' -"-

.".-. -NA -• 

100 

1 NA • 

64 

SAMPLE 
INTERVAL "(fl) 

0 - 0 . 3 3 

1 - 2 

2 - 3 

3 - 4 

'..v. 1O-1O.33..;..:-. 

1 - 2 

•L-r . - 2 - 3 . 

3 - 4 

'i . , , . ; . 6 - 0 . 3 3 -

"•" 1 - 2 

.;- ..- 2^ .3 .,;i- •• 

3 ^ 4 

'. • • 0 - 0 . 3 3 , • . 

i - 2 

2 - 3 

3 - 4 

0 - 0 . 3 3 

1 - 2 

2 - 3 

3 - 4 

CHARACTERISTICS (COLOR, TYPE, DEBRIS. ODOR) 

Medium brown surface. Red/rusty brown fine to medium SAND with silt from 0 to 0.13ft. Dark 
gray/black SIL1' with trace sand from 0.13 to 0.33 ft. Some twigs and roots throughout, conceiitrated in 
bottom layer. 

Veiy dark gray fine to medium SAND. Sample not solidly packed in core tube. Limited sampie volume. 

Very dark gray fine SAND. N 

Verj'dark gray fine SAND. 

Slight sheen on water. Medium brown silty SAND with patches of rusty red from 0 to 0.07 ft. Dark 
gray/black sandy SILT with some angular rocky pieces, possibly slag, from 0.07 to 0.33 ft. 

Black-clayey SILT with trace gravel. 

Black clayey SILT with trace gravel to 2.75 ft. Black silty SAND with woody debris from 2.75 to 3 ft. 

Black silty SAND with woody debris. 

Medium brown surface witli algae. Dark gray SILT with some sand subsurface. Concrete or slag debris. 

Very dark gray^lack alternating layers of fine-grained SAND, organic SILT.-and clayey SILT. 

: Very dark gray/black alternating layers of fine-grained SAND, organic SILT, and clayey SILT. 

Very dark gray/black alternating layers of fine-grained SAND, organic SILT, and clayey SILT to 3.3 ft. 
Very dark gray fine-grained SAND with some medium-grained sand with mica flakes from 3.3 to 4.0 ft. 

iCIamshei) and mud shrimp on suiface. Medium lo light brown SILT from 0 to 0.13 ft. Dark gray/black 
SILT with .some woody debris and rocks frorn 0.13 to 0.33 ft. Rock caught in .sampler jaws. 

Black clayey SILT with gravel. 

Black clayey SILT with gravel. Brick fragment at 3 ft. , . 

Black'silty SAND. 

Algae layer on surface. Medium brown SILT from 0 to 0.13 ft. Gray to black silty fine SAND with woody 
debris (creosote rich) from 0.13 to 0.33 ft, Slight hydrogen sulfide odor and sheen present in bottom layer. 

Black sandy SILT with woody debris (4" and smaller). 

Black silty SAND with 1" dark black layer at 2.7 ft. 

Black silty SAND. 

sd /n:\my ducttmcnts\my doc!imcnts\pTojec{s2\bocmgpl 2\lriad w(irk\finalherrera\l2l30'f-copy lo client 00-01802-00!) apx-a imver duwamish Irhidsediment rccord.doc 



2200 Sixth Avenue, Suite 1100 
Seattle, Washington 98121 

HERRERA (206)441-9080 
VNv"6îMEmAL FAX (206) 441-9108 

CONSULTANTS 

PROJECT NAME: Lower Duwamish Triad 

LOCATION: Duwamish River-offshore of Boeing Plant 2 ." 

SEDIMENT SAMPLE RECORD page_i.of̂  
DATES: 8/16/04-8/19/04,8/26/04-8/27/04 

- Van Veen (surface sampling) 
CREW: .IW, RZ, RB, AS, GC, BC, VH GEAR: Vibrocorer (subsurface sampling) 

^ - -

r • 

1 .' 

. 
. , 

. . 

• — • 

STATION LOCATION 

SD-313 ' . . 

. : •. - " " ' ^ - l i - : 

1 Hv'.i 

SD-3I4 ' - •: . i:;i;v 
r • 1 L i i l l 

i ' • • . - -- . • i . i r i 

" • . - i';--

SD-315 - • .-! 

• • • . 

: : . . a . 

; • - • : i , : . . . 

SD-316 - .. - -,.-: 

• - • ^ 

. • • • ' • 

: " . - • : ; ; . 

SD-317 • - . . . . - ;..-.;; 

~ • 

DATE 

8/16/04., 

-.8/19/04" 

L:'ir.';.;'-

; 8/17/0411 

^.8/18/04'. 

• i.r.-;. r i i . . . 

; 8/17/04" 

.8/19/04i 

: .:::.i S.",l 

- 8/16/04".i 

- 8/19/04 . 

-' -.,.'-', -, 

.-•.8/:16/04," 

: 8/19/04 

TIME--: 

, 1,9:02.. 1 

19:58 

.• .,16:45,. ' 

.18*7 : 

- , , - , . . • . . n 

i:..1.7.:46!iji 

- ..18-.S2-; 

;-i.l.5;57:. 1 

10:40 

• : : - ; " - • 

.;;16:26.. 

• 09:55: 

— - -

REP. NO. 

: i i . .G£ ; : 

c 
' l - i i i i - -:.: 

; r r a . ; F l - l 

i..- B" -

; 1 . _ _ ' _ ; ; , . • 

.... B--..; 

' - . . . " A - i i T . ; 

.i . 

i^Sa ' i -Bi- i ' 

A 

r-,e A: ;:.. 

. B - ^ 

' -

• WATER 
DEPl'H (ft 

v;.:..". 1.3.8,,. „.... 

14.4 

; - , , - . - , " . • i r -

i.;-.12."5 ... 

•T.'.. r.l.3",8., ;;;:;, 

1. ; , „ : „ , , , . i i - : 

;> ...;1K8. .• 

:-;c= -..10.9" . 

— 

ffl-: =9;8 ."• " 

1L25 

^iL M . 5 , . _ . 

;:•- ^11.75" ' , 

%REC 

. .NA-. 

56 

. -NA -; 

SAeo.Bi:-;-. 

; i . . ; . . . ; - . i i i - -= i 

NA . 

, - I . A 7 1 1 •• 

— - - - -

iV-ifNA..-̂  : 

100 

........,.,... 

•.-. '.TNA..,.. 

- - . 78E 

. •:- " SAMPLE 
INTERVAL" (ft) 

:._.. 0 - 0 . 3 3 

1 - 2 

2 - 3 

3 - 4 

, . . " . : - : r0-0 .33-" i"-., 

. 1 - 2 

.nc-i-." 2 - 3 -

3 - 3 . 3 

_-!„, 0 ^ 0 . 3 3 . 

. .. l i r -2. :,. ""-

2 - 3 

3 - 4 

, ":-. .;.?! 0 - 0.33 -

1 - 2 

2 - 3 

.... .. 3 - 4 . .. 

...ll.- .0..-..0.33.. J.,-,.. 

-.- - . 1 - 2 : 

2 - 3 

• 3 - 4 

CHARACTERISTICE (COLOR, TYPE, DEBRIS, ODOR) 

Brick on surface. Medium brown SILT with iron granules and shell fragments from 0 to 0.13 ft. Dark gray 
to black SILT with some sand and gravel (possibly slag) from 0.13 to 0.33 ft. 

Black clayey SILT. ^ .. -- • , 

Black clayey SILT to 2.3 ft. Black silty SAND from 2.3 to 3 t i 

Black silty SAND. 

Olive brown fine sand on surface. Dark gray clayey SILT with some small and large rocks to 0.33 ft. 
Chunks of asphalt present throughout sample. 

Brown silty CLAY from 1.0 to 1.1 ft. Dark brown silty SAND from 1.1 to 2.0 ft. 

Light gray clayey SILT from 2.0 to 2.1 ft. Dark gray^lack fine to medium SAND from 2.! to 3.0 ft. 

Dark brown silty SAND. • • 

Light brown SAND on .surfaice. Dark grayish brown SILT with some sand, clay and fine woody debris. 

-Dark brownish gray sandy SILT with trace woody debris from-1-,0 tO'l,2-ft.-Black-silty-SAND-from 1.2 to -
2.0 ft. . 

Black silty SAND. 

Black silty SAND. 

Light brown surface with algae cover. Dark gray SlLT-with trace fine sarid and woodchips. 

Black silty CLAY. . ' 

Black silty CLAY. - . _ - - - - - -

"Black silty CLAY from 3.0 to 3.2 ft. Black silty SAND with trace clay and 2" piece of asphalt-like 
material from 3.2 to 4.0 ft. 

Brown surface with algae cover. Dark gray sandy SILT with trace wood chips. No odor or sheen. 

Black silty CLAY from 1.0 to 1.4 ft. Black sandy SILT with trace clay from 1.4 to 2.0 ft. 

Black sandy SILT with U-ace clay. 

Black sandy SILT with gravel. 

sd Ai: \my doaimcnls\my doctimettls\projccis2\bueingpt 2\iriad work\final herreraM21304-copy la client 00-0IHO2-006 opx-d lower dtrwamish triad sediment rr.cnrd.doc. 
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& 
HERRERA 

. SNWRONMENTAL 
CONSU.TANTS 

2200 Sixth Avenue, Suite 1100 
Seattle, Washington 98121 
(206) 441-9080 
FAX (206) 441-9108 SEDIMENT SAMPLE RECORD Page _3_ of _£_ 

PROJECTNAME: Lower Duwamish Triad DATES: 8/16/04 - 8/19/04. 8/26/04-8/27/04 

LOCATION: Duwamish River-ofTshdJ-e of Boeing Plant 2 
Van Veen (surface sampling) 

CREW: JW,RZ,RB.AS,GC, BC.VH GEAR: Vibrocorer (subsurface sampling) 

- 1 

. 

• 

• 

STATION LOCATION 

SD-318 . - . 

30-319 ..!.-. i .,;. 

• i " - . l i ; 

i^i-.ii. 

•- r i ' i ; : 

SD-320" • "• •...:..: 

• ' ' • ; . i -r 

: ; • - . ; . ; ; 

• ~ " ' i<i^ 

S D - 3 2 ! • , . • .: 

. - - - .-. 

: . [i.... 

SD-322 ,1- ••;.,.. 

. ;, .. 

— — - -"•-

DATE 

8/16/04 

i8/18/04'. 

-=8/16/04:ii 

:.8/18/04-i 

• , • : • - . • - . - - - • 

. 8/16/04i. 

;• Ijil 'aO.S 

i" 8 /19/04" 

... ;.i.'%-.." "i 

. • i,i-. - "1 

-8/16/04-. 

. 8/18/04' 

. . 's :- . -

-.8/16/041 

8/1-8/04 

- -

TIME 

16:12 

--17;00."t 

1-5:17. 

. 16:10 

J ' rri...-.- '. 

•."i..l8;47 ;--. 

- .17..33..-

: . ' •,•.,•.£-• ;-,"̂  

. ' - . - . - ! • . - . . -

':-14:23-

- 15:25 , 

;. -v i i j - M 

^14:55._ 

11:20 

REP. NO. 

A 

; B 

' • -A-' • 

A 

'A_r,J 

ciin:--!. 

-, • l A . . " 

:i-i-" " • - - • . ' 

-• A-
i . i . , .1.- , . . 

. A 

i i i ; ;:;2i!i" 

, ' . . - " 
. .'A.r... 

C 

WATER 
DEPTH (ft) 

10.2 

9.2 

13.8. • 

28.9 

.1 -.. .-12.8.-. . 

: - . .1 , 9 , 0 1 ••. ' • 

19,0 

..... 23.0' • 

'.."• :17:.75.,,., 

21,25 

%REC 

NA 

67 E 

- N A \ 

77 E 

, r • 

ri-,NAi- : 

:••• 83 : i. 

• NA -

69 E 

. ..NA,.. 

73 E 

• SAMPLE 
INTERVAL" (ft) 

0 - 0 . 3 3 

• 0 - 1 . 5 

"•• 0 - 0 . 3 3 

1 - 2 . 

2 - 3 

3 - 4 

i-...i.0,^0.-33 1̂  

1:1;.. i,L=--2 ."-•" 

2 - 3 

31-4 

• 0 - 0 . 3 3 • 

. I-.2 J . 

2 - 3 

3 - 3 . 8 

- :, 0^0.33. . 

. 1 - 2 

2 - 3 

3 - 4 , 

4 - 5 

5 - 6 

CHARACTERISTICE (COLOR, TYPE, DEBRIS, ODOR) 

Light brown surface with algae. Dark gray SILT with trace sand and wood debris. No odor or sheen. 

Ver>' dark gray SAND witli mica. No debris. 

Drab olive brown surface. Dark gray sandy (fine to medium) SILT, with some small woodchips. No shells, 
odor, sheen, or debris. 

Black clayey SILT. 

Black clayey, sandy SILT with black sandy layer from 2.4 to 2.5 ft. 

Black clayey SILT from 3.0 to 3.5 ft. Black silty SAND from 3.5 to 4.0 ft. 

Large, barnacle-covered rock (4") and algae on surface. Medium brown SILT with iron granules from 0 to 
0.07 ft. Dark gray to black SILT with some sand, woody debris, and medium to large rocks from 0.07 to 
0.33 ft. Isopod found in sediment. 

Black clayey SILT with brick, slag, and plastic wire debris to 1.2 ft. Black clayey SILT with some sand 
from 1.2 to 2.0 ft. 

Black clayey SILT with some sand. 

Black clayey SILT with some sand. . . . 

Drab olive brown surface. Dark gray SILT to 0.33 ft. Worm in sediment. No odor or shetjn; Field 
duplicate collected (SD-324-0000). 

Black clayey SILT from 1.0 to 1.1 ft. Black silty SAND from 1.1 to 1.8 ft. Black clayey silt from 1.8 to 
2.0 ft. 

Black clayey SILT with some sand. 

Black siltj'SAND. - , 

Brown surface with dark gray SILT to 0.33 ft. Worms in sediment. No odor or sheen. 

Black silty CLAY. 

Black silty CLAY with woody debris. 

Black silty SAND with woody debris from 3 to 3.5 ft. 

Black silty SAND. . 

Black silly SAND, 

sd /ri:\my docitmetiis'^ydocuinenfs\proJects2'^Qeingpl2^jriadwork\fimdhcrrcra\l21304-cnpy to client 00-0}802-t)0^ 



2200 Sixth Avenue, Suite 1100 
Seattle, Washington 98121 
(206) 441-9080 HERRERA 

"NVIRONMENTAL- F A X (206) 441-9108 
CONSULTANTS ' 

PROJECT NAME: Lower Duwamish Triad 

LOCATION: Duwamish River — offshore of Bociiig Plant 2 

SEDIMENT SAMPLE RECORD Page_4_of_4_ 

DATES: 8/16/04 - 8/19/04,8/26/04-8/27/04 

CREW: .IW, RZ, RB, AS, GC, BC, VH GEAR: 
Van Veen (surface sampling) 
Vibrocorer (subsurface sampling) 

-•: 

1. . r--

• 

STATION LCKIATION 

SD-323 

i K.^= 

DATE 

8/17/04 

: 8/19/04 

-..ill. - . 

TIME " 

16:30 

18:27; • 

REP. NO. 

B 

A 

WATER • 
DEPTH (ft) 

7.8 

11.35 

:. _ _ 

%REC 

NA 

60 

• ' SAMPLE 
INTERVAL •• (ft) 

0-0,33 

1-2 

• " 2 - 3 • 

; 3 - 4 

RERi.NO.: luReplicate nuniber represents the sequential attempt at each station (Rep B is the second attempt). 
.% REC ' ..." Percent recoveryiof subsurface core: Value-.was.determined.by dividing the total depth of sediment in 
NA Not applicable. 
£ •".: •;.. : n.̂  Percent recoveiy should tje considered anestimate:;. Depth of coretube penetration was not based on £ 
".- Sample intervals were:not adjusted based.on percent recoveiy of thecores. -The top ofthe sediment in each core 

' • • • • " ! 

CHARACTERISTICE (COLOR, TYPE, DEBRIS, ODOR) 

Medium brown on surface. Dark brown sandy silt with roots. 

Black sandy SILT with gravel. 

-Black sandy-SILT from 2,0 to 2,1 ft. Black silty CLAY with trace amounts of organic debris from 2.1 to 
2.5 ft. Black silty CLAY with large pieces ofwoody debris from 2.5 to 3.0 ft. 

Black silty CLAY with large prices ofwoody debris from 3.0 to 2.1 ft. Black silty SAND from 3.1 to 4.0 
ft. . 

core tube by the total depth of core tube penetration and multiplying by 100. 

ictual measurement but was estimated based on physical indications on the core tube, 
tube was considered zero in nieasuring sample interval depth. 

. ..̂  . _— .-
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HERRERA 
ENVIRONMENTAL 

CONSULTANTS 

2200 Sixth Avenue, Suite 1100 
Seattle, Washington 98121 
(206) 441-9080 
FAX (206) 441-9108 SEDIMENT.SAMPLE RECORD Page JL_of_2_ 

PROJECT NAME: Lower Duwamish Triad 

LOCATION: Duwamish River - offehore of Boeing Plant 2 CREW: BC, AS 

DATES: 

GEAR: 

8/26/04 and 8/27/040 

Van Veen (surface sampling) 

-. 

, 

" - - " - " - - - : — • 

, : „ . 

• • " ' " 

.." ' ' .",.. 

1 ' - \y 

J - ii;.--

! - • ' .. : • " 

" ' r -

1-

> 

STATION L O C A T I O N 

SD-206 i L. -v 

SD-207 i..iLi 

SD-208 - • . i ;..i?i 

sb-209 i - ' g 

.SD-210 . ' . : ; , . 

SD-211 . . : , . , ;'i;.i-j 

SD-212 -" • . . , i i . . i 

SD-213 •: • . :b- . -

SD-214 -. . . . . •;;•.".", 

SD-215 :;-:)",. 

SEi-216 - l L , z 

SD-217 . • - • ; . " iL ig i 

SD-330 • . ._- :.-::-;• 

SD-331 ' : iii-r.i 

SD-332 • - - - . - ; _ i ' i ; 

SD-333 • - - - 1',<,=> 

s p - 3 3 4 • - - . , : . ',..... 

Sb-.335 •"" : r-r:. 

SD-336 , - . i . i . . r 

SD-337 -

SD-338 

SD-339 

SD-340 

SD-341 

D A T E 

- 8/26/04.1 

" 8 /26/04. . 

: 8 /26 /04 ; i 

. 8/26/04; ; 

•• 18/27/04.-. 

yi8/27/04-. 

; . 8 /27 /04 . , 

••.•18/27/04 • 

. . 8 /27 /04 ; . 

.,.8/27/04 ,i 

. 8 /26/041. 

; 8 /26 /04 ' ! 

•8/27/04.-. 

'.18/27/04.". 

. 8/26/04 -; 

•,':8/2i7/04;, 

. ,8 /26/04 . 

18/27/04': 

•.•:8/27/04. 

. ,8 /2-7/04. 

•8 /26 /04-

8/26/04 

8/26/04 

8/26/04 

T I M E 

;; 12:30 

- 13:12 

!--" 13:35 

;,. 13:55 , 

, ; 10 ,00 " 

- : l 0 : -20 

, - . 1 0 : 4 5 -

• 1 1 : 0 0 

•-,11:20 " 

i,1.12:35 • 

18:25 

.:.; ,18:rOi; 

• :13 :08 

, 13 :25" . , 

: i8 :55 

« 1 5 : 4 5 : . 

' .17 :11 

•;• 12:50".-; 

, 1 3 : 4 0 

,14 :07 

16 :50 

16:15 

18:38 

15:15 

: R E P , N 0 , I 

A . -

• : -A 

A :, . 

B 

. A ; •.-:. 

i;. A ' . . 

A - .1 

-r-. A - -

. A . . . . 

i: A--i; . , . 

- ; A;. 

;v:.v.A!.'i 

:•: 'A';:;^.-. 

". Ai ;_ ; : . 

1- . A . 

i: V.E;-, ;-;a 

,. A.;:r; . 

1. A:;;._i. 

•; : A . . . ' ^ r 

. G v _ , 

. R . 

F 

A 

C 

i W A T E R -

D E P T H (ft) 

13.8 . 

.17.7 . 

-.- : 18.4 • ! 

: . . : . . 24;6 •-"•: 

,: . 1 . 1 -K8" . . . 

- . :: .9.8 .: • • 

:;. .. 11;8 . 

•: • . .9.2 - • 

. . . , 1 4 . 4 . 

y.:-.:-', 15:7 . '.. 

-...:"" 23.6 

ia ; ; . . .22:3 . : : : i - i -

: : J ~ . : " 1 . 1 : 8 ^ ".•:•: 

:.;-.,• 12i5: " 

..= . . 1 4 . 4 .:•;. 

I;'-,- SU4!6s'.-iUi 01 

" v i;il6.4' .N.f? 

• i : y . - ] 5 : 7 . : ;•:[: 

'. j"=:-. .II .21-r; . , 

i-i-i- 111.8 -....il 

. . 13.8 ' -

14.4 

15.7 

13.1 

% R E C 

i: N A 

. . N A . 

. . .NA. . 

• . N A 

•-•ii.NA: : 

-.-.-NA". 

V . N A - -. 

•1 NA^ • 

, , N A . 

, ,-: N A -

, N A 

-.-i.-NA-i . 

; - . ' N A • . 

N A 

. N A . ." 

S.-r.NA-'.:-

.vit!NA. 

. . . .NA. . 

r. N A 

i : i i N A . 1 

., . N A 

N A . 

N A 

N A 

: S A M P L E 

I N T E R V A L (tf) 

. 0 - 0 . 3 3 . 

. 0 . - 0 . 3 3 

. 0 - 0 . 3 3 

. . . 0 - 0 . 3 3 . . 

, : . 0 - 0 . 3 3 

•"• 0 - 0 . 3 3 

0 - 0 . 3 3 

• 0 - 0 . 3 3 - :• 

. 0 - 0 . 3 3 . 

0 - 0 . 3 3 

0 - 0 . 3 3 

'•.';.;.• 0=-.0.33-

: • ' . 0 - 0 . 3 3 

0 - 0 . 3 3 

0 - 0 . 3 3 

. 0 - 0 . 3 3 

0 - 0 . 3 3 

. . . 0 - 0 : 3 3 

. 0 ^ 0 . 3 3 

. 0 - 0 . 3 3 

, 0 - 0 . 3 3 . 

0 - 0 . 3 3 

0 - 0 . 3 3 

0 - 0 . 3 3 

C H A R A C T E R I S T I C E ( C O L O R , T Y P E , D E B R I S , O D O R ) . - - , - . . - - , 

L i g h t b r o w n sandy S I L T on surface ( top 0,5 in). Black clayey SILT with small wood chips to 0,-33 ft. 

L i g h t b r o w n sandy S I L T on surface ( top 0,5 in). Black clayey SILT with o rgan icma te r i a l to 0.33 ft. 

L igh t b rown sandy S I L T ( top 1 in). Black clayey SILT with organic material to 0 33 ft. 

L igh t b rown sandy S I L T ( top 0.5 in). Black clayey S I L T to 0.33 ft. Red w o r m found in sample . 

B r o w n silty S A N D ( top 0.5 in). Dark gray c layey SILT with some w o r m s to 0.33 ft. 

B r o w n silty S A N D ( top 0.5 in). Dark gray c layey SILT with s o m e w o r m s and benthic shr imp to ,0 .33 ft. 

B r o w n silty S A N D ( top 0.5 in). Dark gray c layey SILT with w o r m s to 0.33 ft. ; . ; 

B r o w n silty S A N D ( top 0.5 in). Dark gray sandy SILT with w o o d y debr is and w o r m s to 0.33 f i 

B r o w n silty S A N D ( top 0.5 in). Dark gray c layey SILT wi th s o m e w o o d y debris and w o n n s to 0.33 ft. 

B r o w n silty S A N D ( top 0.5 in). Black clayey S I L T wi th organic material to 0 .33 ft. 

L igh t b rown silty S A N D (top 0.5 in). Dark b r o w n c layey SILT to 0.33 ft. 

L igh t b rown silty S A N D ( top 0.5 in). Dark b r o w n sandy SILT with woody debris to 0.33 ft.. 

B r o w n silty S A N D ( top 0.5 in). Black d a y e y S I L T wi th worms to 0.33 ft. 

B r o w n silty S A N D ( top 0.5 in). Black clayey SILT wi th woody debris to 0 .33 ft. 

L ight b rown silty S A N D ( top 0 .5 in). Black c layey SILT with organic niatter to 0.33 ft. 

B r o w n silty S A N D ( top 1 in). Gray sandy S I L T witli organic mat ter and s o m e gravel to 0 .33 ft. 

B r o w n silty S A N D ( top 0.5.in). Dark gray silty S A N D with t race gravel and trace organic debris to 0.33 ft. 

B r o w n silty S A N D ( top 0.5 in). Black clayey SILT wi th organic material to 0 .33 ft. 

B r o w n silty S A N D ( top 1 in). Dark gray sandy S I L T some w o o d y debris and gravel to 0.33 ft. 

B r o w n silty S A N D ( top 0.5 in). Black sandy SILT wi th minor gravel to 0.33 ft. 

B r o w n silty S A N D ( top I in). Black clayey SILT with worms , s o m e organic niatter and small fragments o f 

w o o d y debr is to 0 .33 ft. 

B r o w n silty S A N D ( top 0.5 in). Dark gray silty C L A Y to 0.33 ft 

L igh t b rown silty S A N D (top 0.5 in). Dark b rown clayey SILT to 0.33 ft. 

B r o w n gravelly S A N D with.silt , woody debris, Macrophj ' t ic a lgae on surface. 

.id /}r.''mydocuments\my doaimenis\prnjeels2'^oeingpl2\Jriad\i.'ork\fwalherrera\I2l304-ccpy to clictU^^^ irUuisedimeniTKcord-doc 



& 
HERRERA 
ENVIRONMENTAL 

CONSULTANTS 

2200 Sixth Avenue, Suite 1100 
Seattle, Washington 98121 
(206)441-9080 
FAX (206) 441-9108 SEDIMENT SAMPLE RECORD Page_2_of:X 

PROJECT NAME: Lower Duwamish Triad 

LOCATION: Duwamish River - offshore of Boeing Plant 2 CREW: BC and AS 

DATES: 8/26/04 and 8/27/04 

GEAR: Van Veen (surface sampling) 

... 

•X'' , . ' i '^'—^-' 

/ 

STATION LOCATION 

SP-342 

SD-343 

SD-344 - • . ;!.-.-

Sp-345 - ii,.,.. 

DATE 

'8/27/04 

8/27/04 

."8/26/04':-. 

>.8/26/04,. 

TIME 

' 14:36 

. 14:57" 

- .-.1.5;00ii/ 

;.i 17:30-., 

REP. NO. 

A. 

. . A . L . , , 

• - , - D • -

•'.:. B . , . , . . , 

WATER 
DEPTH (ft) 

. . 2.6 , 

.!. .".13.1.--;.•.: 

-.K ••,..\y%.:.-_•-. 

•:.-- .. .14.4 . : ' " -

%REC 

NA .. 

..-:,.-NA-"-;--

.--. NA • 

;' NA. 

SAMPLE 
INTERVAL(ft) 

0-0.33 

1-.?,". . 0-0.33. 

-1 .- 0-0.33 

0-0.33 

RiEEsNOri iwReplicate number represents the sequential attempt at each station (Rep B is the second attempt), 
.%;REC"-": • Percent recovery of subsurface core-.Valiie was'detennined by-dividing the totalidepth of sediment in 
NA Not applicable. 

-

CHARACTERISTICE (COLOR, TYPE, DEBRIS, ODOR) 

Brown silty SAND (top 0.5 in). Black clayey SIL'f with some woody debris to 0.33 ft. 

Brown silty SAND (top 1 in). Black sandy SILT with large woody debris fragments and some gravel to 
0.33 ft. Sulfur odor present. _ . . _ . . 

Homogenous brovwi-orange gravelly SAND with rust mottlingrsilt; sticks, woody debris metal fork. 

Brown silty SAND (top 0.5 in). Dark gray silty SAND to 0.33"ft.- " 

core tube by the total depth of core tube penetration and multiplying by 100. 

. -; . i - - . - . 

. . . . . . . . 

• - : " • • " - " - — 
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Appendix B: Summary Photographic 
Documentation 



Lower Duwamish Triad Sampling Event-—Technical Report 

Lower Duwamish Triad Samplmg Event 
Seattle, Washington 

Summary Photographic Log 

Photo 
Number Photo Description 

1-9 Van Veen surface sample grab at station SD-322, replicate A. 

1-10 Homogenized sample SD-322-0000 in stainless steel bowl. 

1-17 Van Veen surface sample at station SD-318, replicate A, with both access doors open. 

1-18 Homogenized sample SD-318-0000 in stainless steel bowl. 

1-19 Van Veen surface sample at station SD-317, replicate A. 

1-20 Homogenized saiTiple SD-317-0000 in stainless steel'bowl. 

1-23 Van Veen surface sarnple at station SD-307, replicate A. 

1-24 Sediment layers in sample SD-307-0000. 

2-1 Van Veen surface sample at station SD-309, replicate A. 

2-2 Homogenized sample SD-309-0000 in stainless steel bowl. 

2-13 Van Veen surface sample atstation: SD-314, replicate, F . ; ' . jijij I !; - , ; ; ] ; 
,-!, * ' I Ij , , - I , " ' . 

2-14 Homogenized sample SD-314-0000'(Rep F)'-in stainless'Steel bowl. 
. . . 1 il .;,; ', •[ h.^iit^n'mtfidi'. ii i, , 

2-18 Sediment core from station SD-322-depths as shown. , 

2.-19 Sediment core from station SD-322-depths as shown. 

2-20 Observed sheen on ship deck from bottom of sediment core at station SD-313 (rep A). 

2-33 Processed sediment core from location SD-314. Photos 2-33 to 2-34 talten from top to bottom of 
, , • ' , . . • . . 1 . 1 . : , : • , 1 , 1 , , • 

core. ' . 
2-34 Processed sediment core from location SD-3li4'. iPhoto~s2-33 to 2-34 taken from top to bottom of 

'Core. , .̂  , . , ., ;i,.,^„., ; , ,,„. s, , ., ,• .,. 

2-35 Sample SD-314-0001 homogenized in stainless steel bo.wl. 

2-36 Sample 80-314-0002 homogenized in stainless steel bowl. 

2-37 Sample SD-314-0003 homogenized in stainless steel bowl. 

4-5 Processed sediment core, frpm location SiD-:3 09., i Photos 4-5 through 4-7 taken from top to bottom 
of core. 

4-6 Processed sediment core from location SD-309. Photos 4-5 through 4-7 taken from top to bottom 
of core. ., , i . ' .. i . . , I . .. 

4-7 Processed sediment core'from location SD-309. Photos 4-5 through 4-7 taken from top to bottom 
of core. 

• . > . ' - . . .1 • • ' - •• ' • ! •'• I ' S - - i I : ' 

4-8 Sample SD-309-0001 homogenized in stainless steel bowl. 
. . I . ' . l i . i i . l l ' l H I , i , i 1 .1 • . 11 , , 1 . I i 

4-9 Sample SD-309-0002 homogenized in stainless steel bowl. 

SD 121304-copy IO client ttl-Oim^lOeiipx-i " ' " " ' f c l - - ' 
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Lower Duwamish Triad Sampling Event—Technical Report 

Photo 
Number Photo Description 

4-10 Sample SD-309-0003 homogenized in stainless steel bowl. 

4-15 Processed sediment core from location SD-317. Photos 4-15 through 4-17 taken from top to bottom 
of core. 

4-16 Processed sediment.core from location SD-317. Photos 4-15 through 4-17 taken from top to bottom 
of core. 

4-17 Processed sediment core from location SD-317. Photos 4-15 through 4-17 taken from top to bottom 

of core. . 

4-18 Sample SD-317-0001 homogenized in stainless steel bowl. 

4-19 Sample SD-317-0002 homogenized in stainless steel bowl. 

4-20 Sample SD-317-0003 homogenized in stainless steel bowl. 

6-3 Van Veen surface sample at station SD-344. 

6-4 Homogenized sample SD-344-0000 in stainless steel bowl. 

7-6 Van Veen surface sample at station SD-211. ' • . 

7-7 Homogenized sample SD-211-0000 in stainless steel bowl. :. '' '•': 

I I . .1 I I . , , i . , 1 

S D ' 121i04-copy lo clienl 00-01802-006 rJpx-h summary phou> ht j .doc 
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Lower Duwamish Triad Samplirig Event—Technical Report 
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Lower Duwamish Triad Sampling Event—Technical Report 
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Lower Duwamish Triad Sampling Event—Technical Report 
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Lower Duwamish Triad Sampling Event—Technical Report 
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Lower Duwamish Triad Sampling Event—Technical Report 
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Lower Duwamish Triad Sampling Event—Technical Report 
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Appendix C: 
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Lower Duwamish Triad Sampling Event—Technical Report 

Table C-l. Planned and final field station location coordinates for the Lower Duwamish 
Triad sampling event. 

-

Station ID 

SD-DUW-307 

SD-DUW-309 

SD-DUW-310 

SD-DUW-311 

SD-DUW-312 

SD-DUW-313 

SD-DUW-314 

SD-DUW-315 

SD-DUW-316 ^ 

SD-DmV-317 

SD-DUW-318 

SD-DUW-319 

SD-DUW-320 

SD-DIJW-321 

SD-DUW-322 

SD-DUW-323' 

SD-DUW-206 

SD-DUW-207 , 

SD-DUW-208 

SD-DUW-209 

SD-DUW-210 

SD-DUW-211 

SD-DUW-212 

SD-DUW-213 

SD-DUW-214 

SD-DUW-215 

SD-DUW-216 

SD-DUW-217 

SD-DUW-330 

SD-DUW-331 

SD-DUW-332 

SD-DLTW-333 

SD-DUW-334 

SD-DUW-335 

SD-DUW-336 

s d /U1304-copy lo client 00-Oli 

December 13, 200 

Planned Station Location 

Noithing 

195686 

195579 

., 195518 

195458 

195430 

195308 

195231 , 

195158 

195652 

195624 

195542 

195438 

195386 

195768 

195315 

195355 

195606 

195555 

195511 

195418 

195366 

195322 

195278 

195577 • 

i 95231' 

195467 

195184 

195130 

195628 

195610 

195567 

195596 

195473 

• 1954214 

i9'4948 
1 - 1 1 1 , • 

• , " / . ' i ' 

03-006 apx.c:dac 

4--, i ' - ' 
. • - 1 . ,, 

. ' ' ' 1 ' 

Easting 

1275819 

1275858 

1275879 

1275906 

1275928 

1275972 

1275992 

1276004 

1275820 

1275838 

1275864 

1275874 

1275930 

1275591 

1275871 

1275948 

1275811 

1275827 

1275851 

1275852 

1275875 , 

1275905 

1275903 

1275816 

1275902 

1275849 

1275932 

'1275950 

1275810 

• 1275830 

1275853 

1275856 

1275893 

• 1275852 

1276033 
i , : , ' . v ' i l l 

i i ' V ; ; • 

. 
, ' ; t 1 , 

• . . . . . . .̂  . 

• - - ' 1 1 • •' 

' \ , ' . • 

Station Coordinates" 

Final Surface Grab Location 

Northing 

195684 

195580 

195517 

'195457 

195427 

195311. 

195235 

195159 

195650 

195624 

195543 

195433 

. 195387 

1957^5 

195314 

195348 

1^5^6^" • •' 

195554 

.195512'•• 

195410•l 

l95;3fe 
19531:9 

195278 

195579 

195230 

195464 

195185 

l95l31 

195629 

195608 

195566 

19*5580 
195473 

1954^^6 

194947 
' ' : ' " ' ' • . ! ' • • 

C.i-:.l:..^ • 
i '•'';. i i •-;' ,,,, . 

"11 . • . ( , ' [ 

Easting 

1275819 

1275858 

' 1275880 

1275909 

1275912 

1275946 

1275968 

1276003 • 

1275820 

1275837 

1275863 

1275871 

1275927' 

"1275593• " 

1275870 

1275946 

••-•11275814 

,1275827 

" '1275852 

1275860 

1275875 

1275903 

127590^ 

1275818 

1275903 

1275851 

1275934 

127^949 

12758 If 

1275828 

1275858 • 

1275849 

1275890 

1275854 

1276034 ; 
! . • 1 i ' l ' i ' 111 

i • i M i ' 1 . 

'Herren 
!.i i;;.<r,i 

.1 i i 5 ' i ' ' .1 

l . V ' - ^ i ; < 
I . i .VI . 

V 1 
Final Subsurface Core 

Location 

Northing 

195673 

195576 

195514 

195460 

195427 

195309 

195237 

195159 

195647 

195632 

195550 

195435 

195382 

195768 

195311 

195347 

NA 

NA 

NA 

N A • • 

• '• N A ' . ' 

' N A " 

• N A H 

' NA-i 

• NA--

; .NA'.'i'-

. • ' N A - •• 

.tiNA?;: 

- ii.N-A-Ki 
r^]^-: . 

•NX'. ' 
" • K ' T A . ' I • NA:^ 

NAi-' . 

• kX-'il 

. 'NA" 
. 1 ' • 1 ; l ' 

• 

} Environmente 
f, i 

( • • : , 

• 

Easting 

, 1275804 1 
1275839 

1275867 

1275899 

1275919 

1275932 

1275967 

1275999 

1275802 

1275821 

1275868 

1275867 

1275925 

1275600 

1275864 

1275938 

NA 

" NA 

' '•' NA -

NA 

•^-'NA 

i NA 

: NA-

:-NA 

• NA 

• : --NA 

; NA ' 

' -NA 

^-NA 

' •••NA 

' -• N A 

'•• 'NA 

; NA 

' • ^ N A 

- ' -NA- ll 
i ; •• 

1/ Consultants 

i"-i 



Lower Duwamish Triad Sampling. Event—Technical Report 

f . , • . 

Table C-l (continued). Plaiined and final field statioii location coprdinates for the Lower 
Duwamish Triad sampling event. i 

Station ID 

SD-DUW-337 

'SD-DUW-338 

SD-DUW-339 

SD-DUW-340 

SD-DUW-341 

SD-DUW-342 

SD-DUW-343 

SD-DUW-344 

SD-DUW-345 

Station Coordinates ^ 

Planned Station Locatioii 

Northing 

195270 

195297 . 

195210 

195383 

195672 

• 195406 

195528 

195705 

195135 

Easting 

1275948 

1275991 , 

1276004 

1275907 

1275843 

1275922 

1275875 

1275820 

1275986 

Final Surface Grab Location 

Northing 

495270 

195306 

195214 

195381 

195676 

195406 

195527 

195707 

195135 

Easting 

1275948 

1275944 

• 1275963. 

1275908 

1275827 

1275922 

1275875 

1275799 

1275985 

1 
Final Subsurface Core 

Location ,| 

Northing 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Easting 

• NA 

NA 

NA 

NA 

NA 

NA' 

• NA 

NA 

NA 

" Coordinates are North American Datum (NAD) of 1983 State Plane Washington North, 
NA Not applicable. 

. ' . ; i . i , . < ; .1 . , i \ I. i : . il S 

• t ••'•' 

i 

!• " i ' ' : • 

I ' .. i . • 

ii, ,'5:iiij''> 

i ' . ' . . ' ' i ! ! . : ••' 

i ; • ' ,? ' ; i.i ' 
. . • i ; ; I N " . ; i i 
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Laboratory Analysis 
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Lower Duwamish Triad Sampling Event—Technical Report 

Table D-1. Phase 2 sediment samples collected and analyzed for the Lower Duwamish 
Triad sampling event. 

Sample ID 

SD-307-0000 

SD-307-0001 

SD-307-0002 

SD-307-0003 

SD-309-0000 

SD-309-0001 

SD-309-0002 

S.O-309-0003 

SD-310-0000 . 

SD-310-0001 

SD-310-0002 

SD-310-0003. 
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Table D-1 (continued). Phase 2 sediment samples collected 
Duwainish Triad sampling event. 
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Table D-2. Phase 3 sediment samples collected and analyzed for the Lower Duwamish 
Triad sampling event. • 
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Table E-1. Phase 2 total organic carbon analytical results for the Lower Duwamish 
Triad sampling event. 
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Table E-1 (continued). Phase 2 total organic carbon analytical results for the Lower 
Duwamish Triad sampling event. j 
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Table E-2. Phase 3 total organic carbon analytical results for the Lower Duwamish 
Triad sampling event. 
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Tabic E-3. Semivolatile organic compound sediment analytical results for the Lower Duwamish Triad sampling event. 
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, Lower Duwamish Triad Sampling Event—Technical Report 

Table K-i (continued).. Semivolatile organic conipound sediment analytical results for the Lower Duwamish Triad sampling event. 
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Table E-4. Total mercury analytical results for Ithe Lower Duwamish Triad sampling 
event. I 
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0.24 J 1 • 

0.14 J 

' d.ll J 1 
0.20 J i 

0.39 J i ' 

, • d.i6 J i ; 

• ' 0.23 J 1 

0.09 J 

0.15 J 

0.10 J 

0.10 J 

0.16 J 

0.21 J 

0.18 J 
1 i , , . ^ . ' , ^ ' ^ . ' . . . i : 

0.20 J 

'0.20 J 

0.20 J 

• : Olio j 

b.09 R . • 

EPA method 7471A 
i l ! , 1 • 

identified; the assoc 

' 

iatec 

Holdingitime; 
exceedance (days) 

22 
1 

22' 
22 

22 

22 

22 

19 

21 

• 21 

22 

• 22 

22 

22 

22 

22 

" - 2 2 " • ^ • ' 

21 

22 

• • ' 2 i • ' ' 

. • . : ' " i 2 ' ^ " ' • 

11 

numerical 1 '.' 
value is an estimate of the concentration ofthe analyte in the 
sample..•••i.l. j ' ' 1 . 1 : 1 ' | 
The sample result is rejected due to serioiis deficiencies in the 
ability to'analyze the sample and meet quality control criteria. The 
,presence,or absence ofthe analyte caimot be verifieb. \ 1 
field duplicate sample. . . '. . ., 
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Lower Duwamish Triad Sampjing Event—Technical Report, 

Table E-5. Sediment sample grain size distribution summary (percent retained in each grain size fraction) for the Lower Duwamish Triad 
sampling event. > 

,,. 

. . . , , . • 

Sample ID 

Phi size 

Sieve Size . _: 
"'•(microns) ; . . 

SD-322-0002 

SD-311-0002 

SD-311-0003 

SD-317-0002 

SDr317-0003 

SD-315-0000 

SD-307-0000 

SD-309-0000 

SD-310-0000 ; 

SD-311-OOOO 

SD-312-0000 

SD-313-0000 

SD-314-0000 

SD.i316-0000 

SD-317-0000 

SD-318-0000 

SD-319-0000 

SD-320-0000 ; 

SD-321-0000 . • 

SD-322-0006 

SD-323-0000 

SD-324-0000" 

SD-333-OO'OO 

SDr337-0000 : 

SBi342-0000 

SD^Sl" 

Gravel 

>-l 

•>:#10(2000): 

0.0 J 

. 24.6 J 

" 1. 5.7: J 

2.2" J 

; . -3.4 J 

1.4 

0.6 

3.3 

0.4. 

i ' - 2.6 

, - 1.5 

-. 13.9 

10.5, 

;;-: 2,9: 

. 0,3 

0,2. 

0,3 

', 3.0 

: '-- 0.2' 

' 0.0 

6.4 

0.2 

- 1.1 

- 2 .1 . 

4.8 

3.0 

Sand 

'Very Coarse 

-1 to'o 

10 to 18 
(2000-1000)-

- 0.2 J 

4.2 J 

-.;• 3.8. J 

: 1.7 J 

. . : 3.6- J 

1.7 

1.4 

"2.3 

1.0 

: 1.6 

2.2' • 

.. 1. 3.1 

2.0 

R.; 1.6 

. . 1.9 

1.5 

0.8 

1.8 

- 1.0 

1.9 

: 5.7 

l-.O 

2.4 

, 1.8 

1.0 

2.5 

Coarse 

O t o l 

18 to 35 
(1000-500) 

1.7 J 

7.0 J 

9.0 J 

6.0 .1 

11.6 J 

3.7 

3.1 

3.3 

2 . 4 -

2.8-

2.8 

... 4.9 

: - 4.6 

;".i; ' 1.7' 

.-. 4.0 

•" 2.5 

1.7 

3.3: 

:. . 1.0' 

1.2 

. ' 10.1 

0.9 

. 6,8. 

7.0 

.... 3.8. 

6.5 

Medium 

1 to 2 

35 to 60 
- (500-250) • 

2.9 J 

14.5 J 

21.0 J 

13.6 J 

• 25.9 J 

17.0 

. 21.3 ' 

5.5 

4.0'. 

- 5.01 

- 4.7 

-' - 7 7 - -

••: 11.2 

;•.: 4.6 

: 6.1 

: ; 3.7. 

• 3.4 

6.7. 

••- 1.8 . -

1.6 

14.2 

1.7 

10.0 

13.6 

9.0 

' 10.7 

Fine 

2 to 3 

60 to 120 
(250-125) 

8.9 J 

22.6 J 

29.4 J 

17.9 J 

25.6 J 

18.4 

21.3 

6.7-

7.5 

1 1 . 3 •• 

9.3 

8.8 

10.9 

6.6 . 

7.6 --

6.7 

11.4 

9.4 : . 

6.5 • 

3.8 -• 

13.7 

6.1 

12:2 

15.4 

13.5 . 

. 10.4 

Very Fine 

3 to 4 

120 to 230 
(125-62) 

14.3 .J 

11.7 .J 

16.8 J 

14.3 .1 

14.0 j . 

10.4 

7.3 

8.1 

• 10.6 

8.8 

11.5 

9:8 

11.4 

9.4 

1 9.5 

10.7. 

22.4 

.10.9- ' 

11.9 

'11.7; 

8.6 

11.9 -

8.3 -

19.8 . 

15.1 

10.7 

Silt 

Coarse 

4 to 5 

.62.5-31.0 

6.2 J 

2.2 J 

•6.9 J 

. 7.7 J 

6.r J 

10.7 

10.4 

11.6 

17.'5 

14.2 

12.8 

8.4 

14.5 

18.6 

1 19.6 

19.0 

15.8 

13.3 

13.3 

15.8 

" 10.-7 

' . 14.1 

16.2 

11.2 

13.7 

18.3 

Medium 

5 to 6 

31.0-15.6 

24.4 J 

4.1 J 

3.0 J 

11.1 J 

2.9 i 

12,8 

12,1 

26,1 

26,7 

23,2 

21,2 

15.2 

13.4 

23.0 

18.5 

- 20.0 

17.9 

19.2 

20.8 

18.9 

- 11.9 

19.1 

15.7 

12.3 

15.6 

i5.0 

Fine 

6 to 7 

15.6-7.8 

20.8 J . 

3.9 J 

2.3 J • 

10.2 J 

2.5 J 

9.9 

8.7' 

15.9 

14.3 

15.3 

15.4 . 

12.0 

9.1 

15.2 

13.4 

• 15.3 

1 r.9 

14.4 

15.7 

17.5 

7.2 

. 16.9 

10.0 

7.5 . 

10.5 

8.1 

Very Fine 

7 to 8 

7.8-3.9 

7.1 J 

3.1 J 

1.2 ,1 

6,7 J 

1,6 J 

5,2 

5,2 

5i8 

5,4 

5.7 • 

6.6 

6.6 

4.8 

6.0 

6.2 

7.1 

4.4 

7.0 

8.7 

8.4 

3.3 

8.8 

5.7 

3.0 

5.0 

5.0 

Clay 1 

ll 
8 to 9 

3.9-2.0 

3.6 J 

1.1 J 

0.4 J 

3.8 j 

1.0 J 

2.5 

2.9 

3.6 

2;9 

2.9 

4i0 

3.1 . 

2,3 

2,7 

3,4 

3,6 

2,5 

2,8 

5,2 

4,8 

2,0 

5,2 

4,0 

2,0 

2,6 

. 3.1 

- 9 to 10 

2.0-1.0' 

3.2 J 

0.4 J 

0.1 J 

2.2 J 

0.7 J 

1.7 

1.8 

2.3 

1.9 

2.0 

2.6 

1.7 

1.4 

2.1 

2.4 . 

2.2 

1.7 

2.2 

3.6 

4.1 

1.4 

3.8 

1.8 

1.3 

1.8 

2.0 

. • 

<10 

<1.0 

6.7 J 

0.6 J li 

0.5 J H 

2.5 J 

1.0 J 

•4.6 

4.0 

5:6 

5.2 

4.7 

5.4 

4.8 

3.8 

5.6 1 
. .7.3 

7.5 1 
5.9 

6.1 1 
10.4 

10.3 1 
4.8 

10.4 

5.9 1 
3.0 1 
3.6 

4.7 

field duplicate sample. 
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Herrera Environmental Consultants, Inc. 

Memorandum i I I 

To Jolm Wakeman, U.S., Army Qorps of Engineers, Seattle D|istrict 
• '• M - ' ^ ' ' I i" ' i • • 

c c Peter Jowise, Herrera! Envirorimental Consultants ! ! 
• I ; ^̂  1 1 M !• I I ! • ! ! ' 

From Gina Catarra and Rob Zisettej Herrerai Erivironmental Consultants 
; i ' . ' ' . ' . ' ' 

Da te January 21,20()5^ ' ; ' ' j i : 
Subject Grain Size Distribution Data yalidatiqn for Lower Duwamish Triad Sarnpling 

, E v e n t ' : ' , i " ' . i • I t • ' 

This memorandum presents a review of grain size distribution data collected from the Lower 
Duwamish Triad Sampling Event site located in Seattle, Washington. Herrera Environmental 
Consultants collected 26 sediment samples, includuig 2 field duplicates between August 16 and 
27, 2004. Analytical Resources, Inc. of Tukwila, Washington analyzed the samples for grain 
size distribution using the PSEP method (PSEP 1996). 

The laboratory's performance was reviewed in accordance,'\yith'.quality coritrol (QC) criteria 
outlined in the Lower Duwamish Triad Sampling Event Quality Assurance Project Plan (QAPP) 
(USACE 2004) and the Recommended Protocols for Measuring Selected Enviromnental 
Variables in Puget Sound (PSEP 1996)."' ''^ " ' 

Quality control data submitted by the laboratory were revie\ved;' ra'w laboratory data was 
provided but was not reviewed. Data qualifiers (flags) were a(^ded to the sample results in the 
laboratory reports. Data validation results are summarized below, followed by a summary of 
laboratory comniunications and definitions of data qualifiers; ':>' i i r , , i. ,. 

Data Validation !,. ' t : U i i i 

Custody, Preservation, Holding Tiines, and Completeness—Acceptable with Qualification 

Sample custody was properly rnaintained from sample collection to receipt at the laboratory. 
The samples were properly preserved andiwere received intact atthe laboratory, i The reported 
samples were analyzed within the required holding time lof 180 .days from the date, of collection. 
The laboratory data package is complete and contains test,results.for all samples listed on the 
chain of custody forms., .' .;' , .. ,i . ,i ;i ::;!:i i; '.•• 

The U.S Army Corps of Engineers selected ifi ve, additional sediment samples.(SDr31 l-i0002, SD-
.311-0003, SD-317-0002,;SD.-317-0003, and SD.-322r0002), for grain .size disfribution.analysis 
after the field sampling event was completed.. These five sarriples were frozen prior to analysis 
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and have been qualified as estimated (flagged J) because freezing may affect the particle size 
distribution. -

Triplicate Analysis—Acceptable 
. ' ' • • , ' " ' ' 

Triplicate analyses were performed at the required frequency. Triplicate results were reported 
for samples SD-315-0000, SD-333-0000, and a batch sample. The relative standard deviation 
(RSD) values for each phi size (rariging from 0.10 to 7.39 percent) met the control limits (less 
than 25 percent) established by the QAPP. 

Field Duplicate—Acceptable 

Two field duplicate samples were analyzed for grain size distribution by the laboratory. As 
shown in the following table, the relative percent difference (RPD) values for percent fines (0. 
and 5.4 percent) met the confrol limits (less than 50 percent) established by the QAPP. 

Sample Result Field Duplicate Result 
Sample ID Field Duplicate ID - (percent fines^) (percent fines^) RPD 

SD-321-0000 SD-324-0000 77.7 78.3 0.8 
SD-333-0000 SD-43r 59.3 56.2 5.4 

Laboratory Reporting Limits—^Acceptable 

The laboratory reported grain size distribution as specified in the method (PSEP 1996). 

' • : , ! • ' • : ' . - i . , 1 • : , , ' . : , - i u ' I i . , i • ' . 1 ' • • ,1 ' i , , i : i . ; , ' • . •. 

Overall Assessment of Data Quality ) 
.. . • ' , • • • ! . , , ^ . . • / > , . . . . i : i , . 1 . 1 . : . • • • j l . , . . ' . . . i i i . 1 i . i i . , • 1 1 . 1 1 ' 1 •, i , ; . ; . 

The usability of the data is based on the guidance documents listed above. Upon consideration 
of the information presented here, the data are acceptable as qualified. 

L a b o r a t o r y C o m m u n i c a t i o n s ' ' • ii,.,.. in, ' ;... i . i .,i m 
; 1'. i I . . . : . i i ' . . , J 1 i .. . , . i i . i J . 1. 1 . • 11 i ' ( i , , . l l, . ;„ i , , i -.( I" :, i . 

The laboratory was not contacted regarding the grain size distribution analyses.' • ' '• 

Definition of Data Qualifiers 
. . | . , l i 1 '..:.. . . , i l i l , ; l :, ! ' | , I . . , f S l . . l i ! 

•. I I . . l l l l ( i i . . „ i , ' ; ..,.l'i , , ; , , . : 1 l i l I ' 

The following data validation qualifiers were used in the review of this data set.. These qualifiers 
are fmra'the Lower Duwamish Triad Sampling Event Quality Assurance Project Plan (QAPP) 
(USACE 2004). 
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U The analyte was analyzed for but was not detected above the reporting 
limit. 

J The analyte was positively identified; the associated numerical value is an 
estimate of the concentration of the analyte in the sample; 

UJ The analyte was not detected above the sample reporting limit. However, 
the reporting liiriit is approximate and may or may not represent the actual 
limit of quantitation necessary to accurately and precisely measure the 
analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or 
absence of the analyte caimot be verified. 

References 

Puget Sound Estuarine Program (PSEP). 1996. Recommended protocols for measuring selected 
environmental variables in Puget Soimd. U.S. Environmental Protection Agency, Office of Coastal 
Waters. 

USACE. 2004. Lo\yer Duwamish Triad Sampling Event Quahty Assurance Project Plan. Prepared 
for U.S. Environmental Protection Agency, Region 10, by U.S. Army Corps of Engineers, Seattle 
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Herrera Environmental Consultants, Inc. 

Memorandum 

To John Wakeman, U.S. Army Corps of Engineers, Seattle District 

CC Peter Jowise, Herrera Environmental Consultants 

From Giria Catarra and Rob Zisette, Herrera Environmental Consultants 

Date June 6,2008 .. 

Subject Mercury Data Validation for Lower Duwamish Triad Sampling Event 

This memorandum presents a review of mercury data collected from the Lower Duwamish Triad 
Sampling Event site located in Seattle, Washington. Herrera Environmental Consultants 
collected 21 sediment samples, including 2 field duplicates between August 16 and 27, 2004. 
Analytical Resources, Inc. of Tukwila, Washington analyzed the samples for mercury using EPA 
Method 7471A (US EPA 1986). 

The laboratory's perfonnance was reviewed in accordance with quality confrol (QC) criteria 
outlined in the Lower Duwamish Triad Sampling Event ;Quality; Assurance Project Plan (QAPP) 
(USACE 2004), the Recommended Protocols for Measuring Selected Environmental Variables in 
Puget Sound (PSEP 1996), the Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review (Functional Guidelihes) (US EPA 2004), and the specified analytical 
method. 

Quality confrol data submitted by the laboratory ;were reviewed; raw laboratory data was 
provided but was not reviewed. Data qualifiers (flags) were added to the sample results in the 
laboratoiy reports: Data validation results are summarized below; followedby a summary of 
laboratory communications and definitions of data quahfiers. 

Data Validation 
. . . . . . I . i i . . . , . l i . I . f l .1 ; i ; i : . . . . . .. .1 ' 

Custody, Preservation, Holding Times, and Completeness-7-Acceptable,with Qualification 
• ' ' . : . ' ! . ' i i; " i . i . l i : .'.i lilli.>,.;(.•;,.'^i i. i ;•:..> , . i . ' . r i T i i, ,. . i h i. l ' .n- u m . . 

Sample custody was properly maintained from sainple collection to receipt at the laboratory. 
The samples were properly preserved: and were,.reGeived,inta!ct at theilaboratory. i As discussed 
below, all rei^orted samples were not analyzed within the required holding time qf 28 days from 
the date of collection. The laboratory data package is complete and contains test results for all 
sampleslistedonthechainofcustodyforms.il.. ..i-i . . . h i i i i.,, i m •'H V. I.I 

; . 1 , • ', l r .:. I 1 . t I . , , , . !• •; 1 . . . . . . . . , / ' . . . , , ; , ' .1 . 

The U.S Army Corps of Engineers selected.'the 21 sediment samples for mercury.analysis aifter 
the field sampling event was completed. lAll samples were.analyzed between 1 liandi22rdays 

. ; . 1 - • • . • " . . . . '• • - I , . • • • • . ' • ' : r ! ' - - ' . ' O f i i i . ' . l ; I : . . , . . . i ' . . - : i . J 
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beyond the recommended holding time of 28 days. All samples that had a detected concenfration 
of mercury above the laboratory reporting limit were qualified as estimated (flagged J) tb 
indicate that sample results may be biased low. Mercury was not detected in sediment sample . 
SD-341-0000 at the laboratory reporting limit and the result.was rejected (flagged R), in 
accordance with Functional Guidelines. Because the reported concenfration is expected to be 
lower than the actual concenfration (associated with the extended holding time prior to analysis), 
the presence or absence of the analyte cannot be verified. 

Initial Calibration Verification—^Acceptable 

An initial calibration verification (ICV) standard was reported with the analytical run. The 
percent recover}' value (108.3 percent) met the confrol limits (90 to 110 percent) established by 
the QAPP. 

Continuing Calibration Verification—Acceptable 

Continuing calibration verification (CCV) standards were analyzed at the required frequency. 
The percent recovery values (ranging from 100.8 to 107.3 percent) met the confrol limits (80 to 
120 percent) established by the QAPP. 

I . . . . . , 1 . 1 

Blank Analysis—Acceptable, \, ., .. i. , . • .• .i , v.; .s. ..'liin. i'i ir.i.i.:-: 

Method blanks and instriimeht blanks' were arialyzied at the required freqiiericy. Blaiiks did not 
contain levels of mercury above the laboratory reporting liriut.' ' ! • 

.11,'1. 

Matrix Spike Analysis—^Acceptable with' Qualification 

Matrix spike (MS) analyses were performed at the required frequency. Matrix spike results were 
reported for samples SD-307^0000 and SD-333-0000. The percent recovery value for sample 
SD-307-0000 (111 percent) met the control limits (75 to 125 percent) estabhshed by the QAPP, 
but the MS percent recovery for sample SP-333-0000 (131 percent) exceeded the cpntrol limits. 
The only odier sample (SD-34i-0'OOo') associated witli the iks analysis of sarnple sb-333-6b00 
was undetected. In accordance with Functional Guidelines sample SD-333-0000 was qualified 
as estimated (flagged J), as shown in the following table. 

Sample ID , ^ Criteria Qualifier 

SD-333-0000 Associated matrix spike recoyery> 125 percerit and sarnple reported' ^ .i 
" • ' • ' • • "•" above'detectionlirriit. " ' '' "' ' ' . 

l l l l . -• . . l i . . 1 i 1 I t n • . . ; . ; i i! i l • i l l 

i i . ; i i ' , . . • ; ' • 1 ' , . . . ; ' . . il i i , . i . i i l n i i ; . ' 
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Duplicate Analysis—Acceptable 

Duplicate analyses were performed at the required frequency. Duplicate results were reported 
for samples SD-307-()000 and SD-333-0000. Both samples had reported values of mercury that 
were less than five times the reporting limit. In accordance with Functional Guidelines, the 
difference between the sample and duplicate results must be less than a value equal to the 
reporting limit. Both duplicate analyses met this criteria and rib data were qualified. 

Field Duplicate—Acceptable 
/' 

Two field duplicate samples were analyzed by the laboratory. As shown in the following table, 

all relative percent difference (RPD) values (10.5 and 14.0 percent) met the control limits (less 
than 50 percent) established by the QAPP. 

Sample Result Field Duplicate Result 
Sample ID Field Duplicate ID (mg/kg) (tng/kg) RPD 

SD-321-0000 SD-324-0000 '0.18 J 0.20 J 10.5 
SD-314-0000 SD-325-0000 , 0.23 J 0.20 J 14.0 

Laboratory Control Sample Analysis—Acceptable 

Laboratory confrol samples (LCS) were analyzed with each batch. The perc,ent recovery values 
(116 and 116 percent) met the confrol limits (80 to 12() percent) established by the QAPP; 

• • . , • , i ^ ' ; • ; • . l l . , ' . , . ll ' i i ." • ' . , • • I I :. ' 1 , 

• l i l • 1 • ' i ' • i i . • ' . • : . . n i l , 1 . . • , • i l ' i i i ' f : . . ' . i l l i i ; ' . I 

Laboratory Reporting Limitis—Accieptable , , 

The laboratory met the detection limit (DL) of 0.1 mg/kg specified in the QAPP. 

Overall Assessment of Data Quality , , , 
11 1 , ; i - ^ i ,: , 1 ^ , . 1 l i -S . ' , j • n , , , . ! . l i . 1 I t( . i i : . 1 I • . \ 

The usability of the data is based on the guidance documents listed above. Upon consideration 
ofthe information presented here,^the data are acceptable as qualified with the exception of one 
rejected (flagged R) sample result value for holding time exceedance. 

• , . . . , , : \ . ' • : 1 . f i i. i. 1 ,.i . ' : ;«. il 

• ' : ' . ' • > : • • • • 1 • ' . . . ; ' . i " > . . ' . - . ' • " ' ' • I ' -

Laboratory ConimunicatiOns ' ' 

The laboratory was not contacted regarding the mercury analyses. 
• • ' • ; ~ A ' • . , . 

' I ';:. ., -.1' . ,. ,. i i 1 ., '. i ' , I 
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Definition of Data Qualifiers 

The following data validation qualifiers were used in the review of this data set. These qualifiers 
are from the Lower Duwamish Triad Sampling Event Quality Assurance Project Plan (QAPP) 
(USACE 2004). 

U The analyte was analyzed for but was not detected above the reporting 
limit. 

J The analyte was positively identified; the associated numerical value is an 
estimate of the concenfration of the analyte in the sample. 

UJ The analyte was not detected above the sample reporting limit. However, 
the reporting limit is approximate and may or may not represent the actual 
limit of quantitation necessary to accurately and precisely measure the 
analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality confrol criteria. The presence or 
absence of the analyte carmot be verified. 

R e f e r e n c e s , _ , ,„ . , ; , , , . . ,... , . ,, ,-,, ,. 

Puget Sound Estuarine Program (PSEP). 1996. Recortmiended protocols for measuring selected 
environmental variables in Puget Sound. U.S. Environmental Protection Agency, Office of Coastal 
Waters.' ,-, ^ ^ ,̂  , • , , ,,. • : , ( . ' i,; , , , ; , . , , 

U.S: E P A ! 1986. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods SW-846 
Third Edition, Updates I, II, IIA, IIB,,and III. Office pf Sohd Waste and Eniergency Response, U.S. 
Environmental Protection Agency, Washington, p.C. December 1986. 

U.S. EPA. 2004. USEPA Confract Laboratory Program National Functional Guidelines for 
1 , • l l - 1 1 ' • ° 1 1 - • ' • l l . ' i ' l - ' ( • : • " • ' 1 • ' • ' I 1 • • • 

Inorganic Data Review. pS\yER 9240.1-45. Qffice of Superfurid Remediation arid Technology 
Innovation(OSRTI);WashingtonDC'bctober'20,6'4. ' . ' : ,̂  - • ' ' ••• 

^ I - ; ' i . . * : ' , • I • 1 . 1 I v 1 • , . , ; 4 . i ' . : , 1 . 1 1 1 , i . M . ' ; , I. . 1 t , . . :l . , \ l l , , , I , I.i, t , , ; I , 

" . , . , - . i , ' ! • . . i l i ' i • • 

USACE. 2004. Lower Duwamish Triad Sampling Event Quality Assurance Project Plan. Prepared 
for U.S. Envfronmental Protection Agericy, Region 10, by.U.S. Army Corps of Engineers, Seattle 
District. 1 , , , , ., I i : ; • i .1 ! 
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Herrera Environmentai Consultants, inc. 

Memorandum 

To John Wakeman, U.S. Army Corps of Engineers, Seattle District 

CC Peter Jowise, Herrera Environmental Consultants 

From Gina Catarra and Rob Zisette, Herrera Envfronmental Consultants 

Date June 6, 2008 

Subject Lead Data Validation for Lower Duwarriish Triad Sampling Event 

This memorandum presents a review of lead data collected from excess sediment waste buckets 
for the Lower Duwamish Triad Sampling Event site located in Seattle, Washington. Herrera 
Environmental Consultants collected 2 sediment samples from sediment waste buckets on 
September 1, 2004. Analytical Resources, Inc. of Tukwila, Washington analyzed the samples by 
the toxicity characteristic leaching procedure (TCLP) for lead using EPA Methods 1311 and 
6010B (US EPA 1986). 

The laboratory's performance was reviewed in accordance with quality confrol (QC) criteria 
outlined in the Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (Functional Guidelines) (US EPA 2004) and the specified analytical method. 

. ' , . • . 1 1 . 1 ; .. ^ , • . ' , I 

Quality control data submitted by the laboratory were reviewed; raw laboratory data was 
provided but was not reviewed. Data qualifiers (flags) were'added to the sariiple results in the 
laboratory reports. Data validation results are sumniarized ^belqw, followed by a summary of 
laboratory communications and definitions of data qualifiers. 

Data Validation 
, , . ; I . ; . . . . ' 1 : { > • : ' . I . i • ! i I ! . , , . , ; . 1 . , 1" . . " 

Custody, Preservation, Holding Times, and Completeness—rAcceptable 

Sample custody was properly maintained from sample collection to receipt at the laboratory. 
The samples were properly preserved and were .received intact atthe laboratory, All reported 
samples were analyzed within the required holding time of 180 days .from the date of collection. 
The laboratory data package is complete and contains test results ifor alL samples listed on the 
chainofcustody.forms. . .••• •].. . i w i i i i., .i.n,.' .JI,, 1 ' '. i^a... i . 'i ,,i 

' i i i i . I 

i , ' '1 . ' i i l l . . 1 1 . 1 1 . 1 . ' . 1 : . . . 4 1 , l i i i , . . 1 • ' . . . . . ' • . ( ' . I . l 

• . , i . . ' • • ' I i i i . : 1 I . , . 1 1 i i i ^ . . . • 11 , : - i i . i i i . 1 . s ; i . . . . i . . • I ' i 

; . I 1 ; l . . , : I , i • :. . ' . , . . . • i , i . . . i - . i ' • f i l : " i 
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Initial Calibration Verification—Acceptable 

An iriitial calibration verification (ICV) standard was reported with the analytical nm. The 
percent recovery value (98.5 percent) met the confrol limits (90 to 110 percent) established by 
Functional Guidelines. i 

Continuing Calibration Verification—Acceptable 

Continuing calibration verification (CCV) standards were analyzed at the requfred frequency. 
The percent recovery values (ranging from 97.1 to 104.0 percent) met the confrol limits (80 to 
120 percent) established by Functional Guidelines. 

ICP Interference Check Sample Analysis—Acceptable 

An ICP interference check samples (ICP-ICS) was analyzed with the sample batch. ICP 
interference check sample criteria (i.e., percent recovery value from 80 to 120 percent) 
established by Fimctional Guidelines were met for all compounds. 

Blank Analysis—Acceptable 

Method blanks and instrument blanks were analyzed at the requfred frequency. Blanks did not 
contain levels of lead above the laboratory reporting limit. 

Matrix Spike Analysiis—Acceptable 

Matrix spike (MS) analyses were performed at the required frequency. Matrix spike results were 
reported for sample WDOl. The percent recovery value (99.0 percent) met the confrol limits (75 
to 125 percent) established by Functional Guidelines. 

• I ' l . . 1 ; . I i 1 i i 1 1 . 1 ' • I 1 ' - ' ' i ' . 1 i 

' . . ' i i i . i . .: .,". :•' ' i ;;.. 1. i-! • " •. . t . i , . . ' . i - . i l i , . i ; . i r 

Duplicate Analysis—Acceptabl'e ' ' • " ' -̂  

Duplicate analyses were performed at the requfred frequency. Duplicate results were reported 
for sample WDOl. The relative'jpercent difference (RPD) value (0 percent) met the confrol limits 
(less than 20 percent) established by Functional Guidelines) 

' . ; ! . . I . I ' 1 : • , • • . . . - . . 1 , ! i , 1 1 • I , , , I . , , . i I 

i ' 1 V i ^ ' 1 , 1 ' . ' : . ! • ' • , i l : . 1 •' < I . . I • ' I ' l . . 1 . . ; • ' ! ; 

No field duplicates were collected. ' 
^ 1. " . . • . 1 ! . ; ! . , . , " . . . I I 1, i - l . i H l , . . . . I ' 

/ " • ' ' , • • . 

Laboratory Control Sample Analysis—Not Analyzed 
; • !. w i . . . ' ' ' 

Laboratory confrol samples (LCS) were not reported with the TCLP lead samples. 
. . • : . i • . -1 , , 1 r . , i , ( . , 1 , . , , . . , . i , r : , . . 1 ' . - , ! . !, i l i . . . . . • • • ' 
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Laboratory Reporting Limits—Acceptable '^ 

The QAPP did not specify detection limits for the TCLP lead analysis. The detection limits 
reported by the laboratory (0.1 ug/L) were reasonable for the method. 

Overall Assessment of Data Quality 

The usability ofthe data is based on the guidance documents listed above. Upon consideration 
of the information presented here, the data are acceptable. 

Laboratory Communications 

The laboratory was not contacted regarding the lead analyses. 

Definition of Data Qualifiers 

The following data validation qualifiers were used in the review of this data set. These qualifiers 
are frorri the Lower Duwamish Triad Sampling Event Quality Assurance Project Plan (QAPP) 
(USACE 2004). 1 , 1 ; 

1 • , , , • i I ,' . I I l-i , 1 . ' . I i . I : 

U The analyte was analyzed for but was not detected above the reporting 
hmit. 

J The analyte \\jas,positively identified; the associated numerical value is an 
estimate of the coricehfration of the analj^e in the sample. 

I . . , ! . . . . . - 1 I . 1 . : . . . . 1 . 1 . ! . . • . . • . | . , - , 1 1 . I . . 

UJ ' The analyte was not detected'above the'sample reporting limit. However, 
the reporting limit is approximate and may or may not represent the actual 
limit of quantitation necessary to accurately and precisely measure the 
analyte in the sample. 

' • ' . 1 • - . i - l r . .'.!,, I',1 I'l, 

R The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence Or 
absence of the analyte cannot be verified. 

• . 1 ! i l . ' . •. , ' . '. ' ' l ! i ' ' l i ! ' l . . : • • ' , I ' 

R e f e r e n c e s ! ^ , , • .r.^i; ii ,i ; , , , , ;. ' • i ,, i , .: 

U.S. EPA. 1986. Test Metiiods for Evaluatmg Sohd Waste, Physical/Chemical Metiiods SW-846 
Thfrd Edition, Updates I, II, HA, IIB, and III. Office of Solid Waste and Emergency Response, U.S. 
EnvirotimentalProtection Agency, \yashm^pn, D.C. Depember 1986. , , i ,, 
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t h i tt::\.-i , ' - ' , .'( ."I 'l . . ,;;, .! ' ,;: ' 

U.S. EPA. 2004. USEPA Confract Laboratory Program National Functional Guidelines for 
Inorgaiuc Data Review. OSWER 9240.1-45. Office of Superfimd Remediation and Technology 
Imiovation (OSRTI), Washington DC. October 2004. 

USACE. 2004. Lower Duwamish Triad Sampling Event Quality Assurance Project Plan. Prepared 
for U.S. Environmental Protection Agency, Region 10, by U.S. Army Corps of Engineers, Seattle 
District. 
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i-ierrera Environmentai Consultants, inc. 

M e m o r a n d u m 

To John Wakeman, U.S. Army Corps of Engineers, Seattle District 

CC Peter Jowise, Herrera Envfronmental Consultants 

From Gina Catarra and Rob Zisette, Herrera Environmental Consultants 

Da te June 6, 2008 

Subject Lead Data Validation for Lower Duwamish Triad Sampling Event 

This memorandum presents a review of lead data collected from excess sediment waste buckets 
for the Lower Duwamish Triad Sampling Event site located in Seattle, Washington. Herrera 
Envfroimiental Consultants collected 2 sediment samples from sediment waste buckets on 
September 1, 2004. Analytical Resources, Inc. of Tukwila, Washington analyzed the samples by 
the toxicity characteristic leaching procedure (TCLP) for lead using EPA Methods 1311 and 
601 OB (US EPA 1986). 

The laboratory's performance was" reviewed in accordance, with .quality .confrol (QC) criteria 
outlined in the Contract Laboratory Program National Functional Guidelines for Inorganic . 
Data Review (Functional Guidelines) (US EPA 2004) and the specified analytical method. 

Quality control data submitted by the laboratory were reviewed; raw laboratory data was 
provided but was not reviewed. Data qualifiers (flags); were'added to the sample results in the 
laboratory reports. Data validation results are summarized^below, followed by a summary of 
-laboratory communications and definitions of data qualifiers. 

Data Validation 
I • . . . . 1 1 , . . 1 i ,!• 1 1 . . . . . ( . : . I ; • • , . 1 . . . ; ! ! ,• 

Custody, Preservation, Holding Times, and Completeness—Acceptable 

Sample custody was properly maintained from sample collection to receipt, at the laboratory. 
The samples were properly preserved and weresreceived. intact at the laboratory. All reported 
samples were analyzed within ithe requfred.holding itime.ofi 180 days from the date of collection. 
The laboratory data package is complete and contains test results .for. alL samples listed onthe 
chainof custody forms. , ;. .( i 11 l i', i... i..tii i;.t ';, i . i i i i 

' : . . ; , | J , , , • . ' . 1 . 1 1 . , , . 1 ' . , . . i i , . i . i i . , 1 , 1 , 1 

, ' : , ' • : ! > , I . • ' • i . . l i l i ' l C , . l U . . , ' . . - ' S x - . . ' / l _ , l . ' ' ' i l . ' i . • I ' l ' : 
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Initial Calibration Verification—Acceptable 

An initial calibration verification (ICV) standard was reported with the analytical run. The 
percent recovery value (98.5 percent) met the confrol limits (90 to 110 percent) established by 
Functional Guidelines. 

Continuing Calibration Verification—Acceptable 

Continuing calibration verification (CCV) standards were analyzed at the requfred frequency. 
The percent recovery values (ranging from 97.1 to 104.0 percent) met the control limits (80 to 
120 percent) established by Functional Guideliaes. 

ICP Interference Check Sample Analysis—Acceptable 

An ICP interference check samples (ICP-ICS) was analyzed with the sample batch. ICP 
interference check sample criteria (i.e., percent recovery value from 80 to 120 percent) 
established by Functional Guidelines were met for all compounds. 

Blank Analysis—Acceptable 

Method blanks and instrument blanks were analyzed at the required frequency. Blanks did not 
contain levels of lead above the laborjatory reporting limit. 

Matrix Spike Analysis—Acceptable 

Matrix spike (MS) analyses were performed at the requfred frequency. Matrix spike results were 
reported for sample WDOl. The percent recoyery value (99.0 percent) met the confrol limits (75 
to 125 percerit) established by Functional Guidelines. , 

Duplicate Analysis^Acceptable 

I . • I 1. i' ; ..I . . 1 . . , . • ! I ' l • . I . . . i I 

i l i j i i / i U ^ . : ; i 

Duplicate -analyses were performed at the required frequency. Duplicate results were reported 
for sample WDOl. The relative percent difference (RPD) value (0 percent) met the confrol limits 
(less than 20 percent) established by Functional Guidelines) 

^ ' j • • ; • i . . , ' ,1 •• ! ' • 11 - l i l , ' 1 1' ; 1 . 1 . -1 

X T j r u J 1 - ^'- • •••• l l ' ' ^ i ' - J i •••• p . i - ' i - ' - i i *•'•'. ' 1 i . •. • . l . i l , . ' i . l i . .,,' . . 0 I 1 • : . ' ' , 1 . . . 1. i ; : ! , . No field duplicates were collected. 
. . . • . . ! i . ,1 ; . 1 ' ': ; L ' i ; l . i , i i . . h | i u i • .K\ : . 

Laboratory Control Sample Analysis—Not Analyzed 
( I . ' . . . " 

Laboratory confrol samples (LCS) were not reported with the TCLP lead samples. 
. , - . ! . , . . - . , . , . ! . ! . 1 1 . f " . i l l . , • . ' . . " i l l . i ! • . I 
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Laboratory Reporting Limits—Acceptable 

The QAPP did not specify detection limits for the TCLP lead analysis. The detection limits 
reported by the laboratory (0.1 ug/L) were reasonable for the method. 

Overall Assessment of Data Quality 

The usability ofthe data is based on the guidance documents listed above. Upon consideration 
of the infonnation presented here, the data are acceptable. 

Laboratory Communications 

The laboratory was not contacted regarding the lead analyses. 

Definition of Data Qualifiers 

The following data validation qualifiers were used in the review of this data set. These qualifiers 
are from the Lower Duwamish Triad Sampling Event Quality Assurance Project Plan (QAPP) 
(USACE 2004). 1 • 

: , , . . • 1 " . ' . J , . 1 i . I . 1 ' 1 1 • i l . . . 

U The analyte was analyzed for but was not detected above the reportmg 
limit. 

J The analyte was .positively identified; the associated numerical value is an 
estimate of the concenfration of the analyte in the sample. 

UJ The analyte'vvasnotdetected'above the'sample reporting lirait. However, 
the reporting limit is approximate and may or may not represent the actual 
limit of quantitation necessar>' to accurately and precisely measure the 
analyte in the sample. -

\ < ' .. .1" ,1.11 "^ I ,' 

R The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or 
absence of the analj^e carmot be verified. 

R e f e r e n c e s ; „ „ , , , , , : , , J , , . . , I ; , , , ; „ i;. , , , ..,, '̂, ,,• i . . , „ , . i..i..,- . . a . i 

U.S. EPA. 1986. Test Methods for Evaluatirig Solid Waste, Physical/Chemical Metiiods SW-846 
Thfrd Edition, Updates I, II, IIA, IIB, and III. Office of Solid Waste and Emergency Response, U.S. 
Envfronmental Protection Agency, Washington,,D.C. December 1986. . . i 
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U.S. EPA. 2004. USEPA Confract Laboratory Program National Functional Guidelines for 
Inorganic Data Review. OSWER 9240.1-45. Office of Superfund Remediation and Technology 
frmovation (OSRTI), Washuigton DC. October 2004. 

USACE. 2004. Lower Duwamish Triad Sampling Event Quality Assurance Project Plan. Prepared 
tor U.S. Environmental Protection Agency, Region 10, by U.S. Army Corps of Engineers, Seattle 
District. ' . 
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iHerrera Environmentai Consultants, inc. 

Memorandum 

To John Wakeman, U.S. Army Corps of Engineers, Seattle District 

CC Peter Jowise, Herrera Environmental Consultants 

From Gina Catarra and Rob Zisette, Herrera Environmental Consultants 

Date June 6,2008 

S u b j e c t Semivolatile Organic Compound Data Validation for Lower Duwamish Triad 
Sampling Event 

This memorandum presents a review of semivolatile organic compound (SVOC) data collected 
from the Lower Duwamish Triad Sampling Event site located in Seattle, Washington. Herrera 
Environmental Consultants collected 19 sediment samples, including 2 field duplicates between 
August 16 and 27,2004. Analytical Resources, Inc. of Tukwila, Washington analyzed the 
samples for SVOCs using EPA Metiiod 8270C (US EPA 1986). 

The laboratory's performance was re.viewed iri accordance yf/ith quality cpntrol (QC) criteria 
outlined in the Contract Laboratory Program National Functional Guidelines for Organic Data 
Review (Functional Guidelines) (US EPA 1999), the Recommended Protocols for Measuring 
Selected Environmental Variables in Puget Sound (PSEP 1996), and the specified analytical 
method. ^ 

- . • 1 ' 1 , , . , ! , . : i , 1 . , . • . , 1 . 

Quality control data submitted by the laboratory •were revie\yed; raw laboratory data was 
provided but was not reviewed. Data qualifiers (flags) were added to the sample results in the 
laboratory reports: Data validation results areisummairized belo;w, followed by'a summary of 
laboratory conimunications and definitions of data qualifiers. 

Data Validation ' 
Custody, Preservation, Holding Times, and Completeness—^Acceptable 

Sample custody was properly maintaiiied.from sampleicolleetibnto receipt atitheJabpratoiy. 
The samples were properly preserved and were receivedi intact at ithe laboratory). Saniples were 
archived (frozen) by the laboratory within 14 days fromlsainple collection to exteiid the i i 
acceptable holding time. ;A11 reported; samples were analyzed within the PSEP recommended 
holding time for archived samples of one year from collection to extraction and 40 days from 
extraction to analysis. The laboratory data package is.complete and contauis test results for all 
sampleslistedon the chain of custody form., 1 i. , n,;, ' . s i ., , ., ,i.; ,»i • 

•! ' - . ' ' • - ' . ' , I , '' t 
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Instrument Tuning and Mass Calibration—Acceptable 

The tuning compound decafluorotriphenylphosphine was analyzed at the required frequency and 
all relative abundance values met the criteria established in Functional Guidelines. 

Initial Calibration—Acceptable 

Initial calibrations were analyzed at the requfred frequency. Initial calibration criteria (i.e., 
percent relative standard deviation [RSD] values less than or equal to 30 percent and relative 
response factors [RRFs] greater than 0.05) established by Functional Guidelines were met for all 
target compounds. 

Continuing Calibration Verification—Acceptable with Discussion 

Continuing calibration verification (CCV) standards were analyzed at the required frequency. 
Continuing calibration criteria (i.e., relative percent difference values less tiian or equal to 25 
percent and RRFs greater than 0.05) established by Functional Guidelines with die exceptions 
noted below. 

The percent difference (%D) values exceeded the 25 percent criterion for benzyl alcohol (37 
percent), 2,4-dinitrophenol (29 pjercent), 4-nitrophenol (32 percent), and 4-nitroaniline (26 
percent) m the CCV standard analyzed on 10/11/04, and for benzyl alcohol (29 percent) m the 
CCV standard analyzed on 10/13/04. No data were qualified because method criteria for an 
acceptable CCV specifies that up to any four SVOCsimay fail to meet %D criteria as long as 
they have a %D value of less than or equal to 40.0 percent. 

Blank Analysis—^Acceptable 

Method blanks were analyzed at the required frequency. Blanks did not contain levels of SVOCs 
above the laboratory reporting liriiit. ' . , i .i.ii''.!, i' .' 11;.. ii... i'; i, ,. -1. -. ' ; ;i. ' 

Surrogate Analysis—^Acceptable with Discussion 
. • . ! . . • , . . . ,1 1 , i,, ' i . , ; I . . : 4 i . . . • 

Six surrogate compounds were analyzed with each sample and blank m accordance with the 
requirements in the method. All surrogate recoveiy values-were within the control limits (50 to 
130 percent) established by the QAPPiwith the following exceptions. .i;'i>i;', i i i.ii . ' 

, I .1 I ' : I 1 , , ' . , i , ' l ,,,,; i b ' i i ' l l . 1 • ; . l ! i „ l i ftSi (1 ;, ••' i 1.1 i' , . I i d l . 

As shown in the table below, several samples had a surrogate percent recovery for d4-1,2-
dichlorobenzene (ranging from 41.2 to 49.6 percent) that did not meet the control limit (50 to 

' 130 percent) established iri the QAPP. However, all surrogate recovery values met both the 
laboratory controMuriits arid the EPA CLP controMimits'. No data were quahfied because 
Functional Guidelines allows any one surrogate frdm eachfractiori (base/neutral or acid) to 
exceed percent recovery criteria;' •> • -̂ IvXî  ...ij;.; .i'.i.di ..'.,'i ' i,.' •..: ii. ,i .n-i . ii •.: , L.I .A\ 

• I ' I , I 1 . I l l ' . . . 1 v i i i : • ' . ' 1 •! ' i ' l i l . ' l , ' ! i i l • ... . i.'. ;• ' . . i i .. i i - i ' i . :. i . i i i ' i ' . 
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48.8 

472 

48.8 

46.8 

412 

48.8 

49.6 

47.6 

44.0 

484 

49.6 

50-130 

50-130. 

50-130 

50-130 

50-130 

50-130 

50-130' 

50-130 

50-130 

50-130 

50-130 

30-84 

30-84 

30-84 

30-84 

' 30-84 

28-103 

30-84 

30-84 

30-84 

30-84 

' 30-84 

20-130 

20-130 

20-130 

20-130 

20-130 

23-120 

20-130 

20-130 

20-130 

20-130 

20-130 

Percent recoveries for surrogates d4-l,2-dichlorobenze (41.2 percent) and d-5-nitrobenzene (48:8 
percent) exceeded control lunits established by the QAPP for sample SD-313-0001. No data 
were qualified because the percent recovery failures were margmal and both surrogate recoveries 
met the laboratory control limits and the EPA CLP control lunits. 

Percent QAPP Control , Laboratory Control CLP Control 
Sample Surrogate Recovery Limits (%) Limits (%) Limits (%) 

SD-309-0000 d4-12-Dichlrobenzene 

SD-310-0000 d4-U-Dichlrobenzene 

SD-311 -OOOO d4-12-Dichlrobenzene 

SD-312-0000 d4-l^-Dichlrobenzene 

SD-313-0001 d4-l 2-Dichlrobenzene 

SD-313-0001 d-5-Nitix)benzene 

SD-314-0000 d4-l 2-Dichlrobenzene 

SD-316-0000 d4-12-Dichlrobeiizene 

SD-318-0000 d4-l 2-Dichlrobenzene 

SD-319-0000 d4-l 2-Dichlrobenzene 

SD-324-0000 d4-l 2-Dichlrobenzene 

Internal Standard Evaluation—Acceptable with Discussion 

Intemal standards were added to all samples, blanks, and QG samples as required. The response 
and retention time criteria established by Functional Guidelines^ were rriet with the exceptions 
notedbelow. ' '' ' • .1 v i.!-' ..<. i. !,. 11;, 

Response area for perylene-dl2 tn the matrix, spike (46 percent) and. matrix spike duplicate. (40 
percent) arialysis for sample SP-315-00,00 exceeded the SCi tp.lSO.percerit criteria established by 
Functional Guideluies. No datawere qualified because the response area for perylene-dl2 in 
sample SD-315-0000 (80percent) met the control limits.; : > 11 • "' 

Matrix Spike Analysis—Acceptable with Discussion ,,, , ,,, M I 

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed at the required 
frequency. MS/MSD results were reported for sample SD-315-0000. Th'e'percent recovery 
values (ranging from 54.7 to'1'03 percent) met the contrdi lunits (40 to 140 percent) established 
by die QAPP, with the followiiig exceptioiis'. . 

. I :, i l l ! , i , . . i T " l < - . i , , ; l ••:. K l , : ! ! - , .»! 

The percent recovery for pyreiie!X20.2 percent) in the inatrix spike did not'meet the coritrof limits 
established by the QAPP. No data were qualified because the percent recovery for pyrene in the 
matrix spike duplicate (42.3 percent) met the control limits and all other data met the control 
l i m i t s . ' • ' • • ' *• • ' • • !• ' • ' ' ' • ' • " ' ^ " " ' * " ' • ^ ' ' " • ' • ' : • . ' 
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Duplicate Analysis—Acceptable 

Matrix spike/matrix spike duplicate (MSMSD) analyses were performed at the required 
frequency. MS/MSD results were reported for sample SD-315-0000. The relative percent 
difference (RPD) values (0 to 5.8 percent) met the control limits (less than 50 percent) 
established by the QAPP. 

Field Duplicate Analysis—Acceptable with Qualification 
I . I 

Two field duplicate samples were analyzed for SVOCs. The relative percent difference (RPD) 
was calculated for each compound where both duplicate values were greater than five times the 
reporting limit (RL). The difference between duplicate values was calculated if the detected 
compound concentration was less than five times the RL in either the sample or the field 
duplicate. A control lunit of less tiian 50 percent RPD was established in the QAPP and a 
control limit of two times the RL was used to evaluate difference values. As shown in the 
following table, 15 compounds exceeded the RPD or difference control limits for field duplicate 
samples SD-314-0000 and SD-325-0000. Because all RPD or difference values met tiie control 
limits for sample SD-321-0000 and field duplicate SD-324-OOOO, only samples SD-314-0000 and 
SD-325-0000 were qualified as estknated (flagged J) for compounds tiiat exceeded tiie control 
limits, as shown in the following table. 

Laboratory Control Sample Analysis—Acceptable . i 

Laboratory control samples (LCS) were analyzed at the required frequency.' All percent recovery 
values (ranging from 58.4 to 100 percent) met the control limits:(50 to '130 pereent)iestablished 
m the (5APP. 

Laboratory Reporting Limits—^Acceptablte i . .i; . 

ITie QAPP specified reportuig lunits rangmg from 32 to 160 mg/kg for selected compourids. • 
The detection limits reported by the laboratory met the reporting limits specified in the QAPP. 

. i , ! . I . ' i l l i 1 . ! . , , , ' ; . : i i ; . i . ' . , • . : M • I , I , ' . i i . . . I : i . . . 1 • 

•< : ; • .. . 1 . . . ' 1 ! , , . .1 . ! . I . ,; l i I . 1 1 ' . ' 1 1 1 1 ; . . . • . I i I . I i I i l l l l 1 i ; I I 

Overall Assessment lOfDatai Quality '• .i.'...:.i..i'"i'. rl.'.'..' . .-;iiii,;, i 'I'l ;.,...,:.' i , i.ii 

The usability ofthe data is based on the guidance !d6cvirnehts listed ak>p\p.. Upon cprisid.eration 
of the information presented'h'ere,'the data are*acceptable as qu^ ' ' ' 

: t i i ^ i ' i . , , ' , , . ; , ! • J , " ' i U i i ' j , ; i . , ; i iUi j ; i ; l i i i .'i I ' i 1 l 7 ' l i i i . , , i i i i l i , , ' . : i , ' . , , I i , ; 

: . ' • ' • ' ' li ' i , i \ i , ; ' i . ' f i ' : ; \ , ( 'U,lsiHC:i !',:• , \ L ; - V , ' i ! i j i i i ' j l ) ' . . 'i i. , , i , ; ) ' , . ' , M • •! !• ., : 

• . ,„ . , , . . . i i ' , . 1 .:,;, !.;;,i,^iii;i, v.,i ' ' l . i i ig. , ; ; , . . . l" . i- , l'.!l . . { i i i i l H i li i i i , - i . • . ' i i , , ^ . . . c l . i t : : . . . 

Laboratory Communications 
The laboratory was not contacted regarding the SVOC analyses. 

..•. :. . . p . . : , ; ; i i ; , ; . i ^ ' : •; i , L , , . . ., u ' L • ' 
i • 
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Compound 
(results in ng/kg) 

Phenol 

4-Methylphenol 

Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

Dibenzofuran 

Dietliylphthalate 

Fluorene 

Phenanthrene 

Carbazole 

Anthracene 

Di-n-Butylphthalate 

Fluorantliene '̂  

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

Bis (2-ethylhexyl) 
phthalate 

Chrysene 

Benzo (b) fluoranthene 

Benzo (k) fluoranthene 
Benzo (a) pyrene 

Indeno (12,3-cd) 
pyrene 

Dibenz (aji) 
anthracene 

Benzo (gji,i) perylene 

ng/kg micrograms per k 
RL Laboratory report 
RPD Relative percent ( 
Difference Differe 

RL 
(ng/kg) 

20 

20 

20 

20 

20 

20 

20 

. 20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

ilogram 
ing limit 
liiference 
lice betwee 

Sample 
SD-314-

0000 

160 J -

21 

28 J 

27 J 

20 ' U 

42 J 

25 

28 

51 J 
400 J 

69 

130 J 

30 

600 J 

570 J 

20 U 

'220 J 

150. 

290 ' J 

260 

210 J 

230 J 

110 J 

32 ' 

88 J 

nthe sample 

Field 
Duplicate 
SD-325-

0000 

560 J 

31 

160 J 

100 J 

22 

190 J 

54 

20 U 

220 J 

1,400 J 
67 

330 J 

42 

1,100 J 

1,500 J 

26 

500 J 

140 

550 J 

430, 

420' J 

510 J 

170 J 

'ii • 

150 J 

, l - l '. 

. . . i , . • 

result and fielc 
' . • ' . ' ; ; • ' 

RPD/ 
Difference 

111/NA 

NA /10.0 

NA /132 

NA/73 

NA72 

NA /148 

NA/29 

NA/8 

NA /169 

111/NA 

NA/2 

87/NA 

NA/12 

59/NA 

90/NA 

NA/6 

78/NA 

7/NA 

62 / NA 

.• 497 NA 

" 67/NA 

,76/NA 

43/NA 
i i 'i 'i I 

NA/40 
i . • 1 

•,NA/62 

. 1 . • ' . ' i i i i ; 

i duphcate resiij 

Sample 
SD-321-

0000 

130 

•ND 

ND 

ND 

ND 

ND 

ND 

20 U 

ND 

81 

ND 

30 

ND 

270 

240 
34 

98 

240 

140 

i'8o' 
i4b 
110 

• ,52 
I I I 

ND 
I . i i . 

|44 
i 1 i 

1 . 

i . i i 

Field 
Duplicate 
SD-324-

0000 

140 

ND 

ND 

ND 

ND 

ND 

ND 

27 • 

ND 

68 
ND 

25 

ND 

230 

210 

27 

81 

200, 

' 110' 

iso'i 
"130"' ..'"• 
:97 

;46 

NE) ^ 

;'39 
1 , 1 1 

• 111 

RPD/ 
Difference 

7/NA 

NA/7 

NA /13 

NA/5 

16/NA 

13 / NA 

NA/7 

NA/17 

-18/NA 

24/NA 
18/NA 

• • • 7 / N A 

NA/13 

NA/6 

,, NA/50 

1 i • 

ND Not detected above the laboratory reportiiig limit; the RPD value or difference was not calculated. , 
" The relative percent difference was calciilated if boththe sample and'.fieldidup^icate.result were greater than five timesthe • 

laboratory reporting limit (RL). Ifthe sample or the field duplicate result was!jless,than five times the;RL, the difference 
between the two values was calculated. The coiitrol limit for RPD is 50 percent; the control limit for difference is two times!, 
theRL j " : '. , .. :i'i .; I 2-L,'!,: ' ' . • 1 

U The material was analyzed for, but was not detected,'.The associatedinumerical value is the reporting limit. 
J The associated numerical value is considered an estiinate. , 
Bold values indicate that the RPD or difference control limit was exceeded; ' 

I 
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Fierrera Environmental Considitants, inc. 

M e m o r a n d u m 

To John Wakeman, U.S. Army Corps of Engineers, Seattle District 

CC Peter Jowise, Herrera Environmental Consultants 

From Gina Catarra and Rob Zisette, Herrera Envfronmental Consultants 

Da te June 6, 2008 

Subject Total Organic Carbon Data Validation for Lower Duwamish Triad Sampling 
Event 

This memorandum presents a review of total organic carbon (TOC) data collected from the 
Lower Duwamish Triad Sampling Event site located in Seattle, Washington. Herrera 
Environmental Consultants collected 99 sediment samples, including 7 field duplicates between 
August 16 and 27, 2004. Analytical Resources, Inc. of Tukwila, Washington analyzed the 
samples for TOC using EPA Method 9060 modified by Puget Sound Estuarine Program (PSEP) 
for sediments (PSEP 1996). 

i ' . i ' . . , , , ' • , 1 • , 1 ' ' , . ' . • • • 1 . . . i ' ! C / i' . • :'* l i , , • , 

The laboratory's performance was reviewed in accordance with quality confrol (QC) criteria 
outlined in the Lower Duwamish Triad Sampling Event Quality Assurance Project Plan (QAPP) 
(USACE 2004), the Recommended Protocols for Measuring Selected Environmental Variables in 
Puget Sound (PSEP 1996), and the specified analytical method. 

, , ; • ! , . , I ; . i I ' i . i • 1 • 

Quality corifrol data submitted by the laboratory were reviewed; raw laboratory data was 
provided but was not reviewed. No data qualifiers (flags) were added to the sample results in the 
laboratory reports. Data validation results are summarized below, followedby a summary of 
laboratory communications and definitions of data qualifiers. 

• • , , • • I . m i : , i . 1, ' .1 .. ' , . / l l . . : i ' l . : i J 

Data Validation 

Custody, Preservation, Holding Times, and Completeness—-Acceptable 

Sample custody was properly maintained fromsample collection to receipt at the laboratory. 
The samples were properly preserved and werereceived uitact at the laboratory.^ iThe reported 
samples were analyzed .within the requfred holdihg tinie!of;28 days fromithedate Of collection. 
The laboratory data package is complete and cdritains.testresults,forall samples listed on .the 
chain of custody fomis. 

. . . 11 . . . . . . , . i . l i . r ; . ' J i , . , , • . . 1 . , , , i . ; . .V i t i . j i i . i J l i . , . • . . W ' I, i l . ' i l ! . l l . 
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Initial Calibration Verification—Acceptable 

Initial calibration verification (ICV) standards were analyzed with each batch. All percent 
recoyery values (rangmg from 94.4 to 103 percent) met the confrol limits (75 to 125 percent) 
established by the QAPP. 

Blank Analysis^—^Acceptable 

Method blanks were analyized at the required frequency. The method blanks did not contain 
reportable levels of TOC above the laboratory reporting limit. 

Matrix Spike Analysis—Acceptable 

Matrix spike (MS) analyses were performed at the requfred frequency. MS results were reported 
for samples SD-206-0000, SD-310-0002, SD-315-0000, SD-315-0001, SD-323-0003, and SD-
338-0000. The percent recovery values (ranging from 99.5 to 110 percent) met the confrol limits 
(75 to 125 percent) established by the QAPP. 

Triplicate Analysis—Acceptable 

Triplicate analyses were performed at the required frequency. Triplicate results were reported 
for samples SD-206-0000, SD-310-0002, SD-315-0000, SD-315-0001, SD-323-0003, and SD-
338-0000. The relative standard deviation (RSD) values (ranging from 5.4 to 14.5 percent) met 
the control limits (less thari 25 percent) established by the QAP^. 

Field D>uplicate—Acceptable 

Seven field duplicate samples were analyzed by the laboratory. As shown in the foUowing table, 
all relative percent difference (RPD) yaiues (ranging from 0.9 to 30 percerit) met the confrol -
limits (less than 50 percent) established by the QAPP; 

, 

Sample ID 

SD-314-0000 ' 

• SD-320-0003 • 

SD-321-0000 

SD-323-0001 • 

SD-207-0000 

SD-333-0000 

SD-338-0000 

1 .. 
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Field Duplicate ID 

' SD-325-0000 

SD-328-0603 

' sb-324-0000" ' ' ' 

' SD-326-0001' 

Sb-433 

SD-431 

SD-432 

. ' - ( 1 • 1 . , i 

, 1 . • ' • - ' . I . • • • . ' . ! • • 

. > 1 . ! ' ' • • • . ' ' 

( • . . . ' i . ^ 

•no -J tnaI .doc 

Sample Result 
(percent) 

' 1.66 • '.' 

• 1.83 

•' •" '•- ' ' 2 . 2 5 ' • •••' 

1.65 

2.11 

2.50 

1.81 

i f ' . - . . ) : • ' • • ' • • • 1 ' i ' . 

h / ; ' ) . • ; , 1 1 1 . . , : , j . i ; 

:''!•.!'„'.1 1,. 111. . .' 

Field Duplicate 
Result (percent) 

! " 1.73 

' " 1 . 7 2 

• ' ' • 2.23 " ' • 

1.58 

1.56 

2.24 

1.92 

l ! 1 i , • . ' . •. . . 

1 ' i l 1 i . ' • 1 

RPD 

• 4 . 1 ' 

6'.2 

' • •0 .9 .' . 

4.3 

30.0 

11.0 

5.9 

1 . I j l l . 
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Laboratory Control Sample Analysis—Acceptable 

Standard Reference Material (SRM) analyses were perfonned with each batch. The SRM (NIST 
# 8704) percent recovery values (ranging from 79.7 to 102.1 percent) met the conti-ol limits (75 
to 125 percent) established by the QAPP. 

Laboratory Reporting Limits—^Acceptable 

The laboratory met the detection limit (DL) specified in the QAPP. 

Overall Assessment of Data Quality 

The usability of the data is based on the guidance documents listed above. Upon consideration 
ofthe infomiation presented here, the data are acceptable. 

Laboratory Communications. 

The laboratory was not contacted regarding the TOC analyses. 

Definition of Data Qualifiers 

The following data validation qualifiers were used in the review of this data set. These qualifiers 
are from the Lower Duwamish Triad Sampling Event Quality Assurance Project Plan (QAPP) 
(USACE 2004). 

U The analyte was analyzed for but was not detected above the reporting 
limit. 

J The.analyte was positively identified; the associated numerical value is ah 
estimate of the concenfration of the analyte in the sample. 

1 • , , . . , 1 . ; , , 1 . , . 1 . , . . ; • . I " , 1 , ' ; : , ! . ; " 

UJ The analyte •was not detected'above thê  sample reporting limit. However, 
the reporting limit is approximate and may or may not represent the actual 
limit of quantitation necessary to accurately and precisely measure the 
analyte in the sample. 

.. ' - ' ,. , ' I . , i ll,.. - r . . 1. ' I ., • 1, J ' . -^ • i ii I • 

R The sarnple results are; rejected diie to serious deficiencies in the ability to 
analyze the sample and meet quality confrol criteria. The presence or 
absence of the analyte carmot be verified. 

I r il ! 

i , . i . . , 1 . , I , , . I . l . , • 1.1 .1 .. , I I . 
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< r . I: 

Definition of Data Qualifiers 

The following data validation qualifiers were used in the review of this data set. These qualifiers 
are from the Lower Duwamish Triad Sampling Event Quality Assurance Project Plan (QAPP) 
(USACE 2004). , 

U llie analyte was analyzed for but was not detected above the reporting 
limit. 

J The analyte was positively identified; the associated numerical value is an 
estimate of the concenfration of the analyte in the sample. 

UJ The analyte was not detected above the sample reporting limit. However, 
the reporting limit is approximate and may or may not represent the actual 
limit of quantitation necessary to accurately and precisely measure the 
analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to 
. analyze the sample and meet quality control criteria. The presence or 

absence of the analyte caimot be verified. 
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Appendix G: Evaluation of PCB Results 
from Method 8082 at Three EPA 
Laboratories 
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CHECKLIST FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SEDIMENT 

• U S A C E D A T A . R E V I E W - ' L O W E R DUWAMIS^H 'TRI Ap^SAMPLiNG' iEVENf 
•'• ;' , •; ,' . . ' ' • - IPCBDATA)". • "• ''•f'' •."''• •' ••'"SI-•; ' ' : 7 . ' ' 1 

c;E\! • :R.VLINr()RMA I I O N 
! :P \ Regie-. i(> 

Manchester Laboratory 
7411 Beach Drive E. 

Port Orchard, WA 98366 
Barry V. Pepich, PhD, Director 

(360)871-8701 
Data Report prepared by Cathy Martin 

(Seattle Distiict USACE Chemist) 
Report Prepared: 26 September 2008 

Date Sampled 16-27 August 2004 
Date Received by Lab Acceptable. 

However, documentation not available. 
Date Analysis Began Acceptable. 

However, documentation not available. 
Analysis was complete by 12 January 2005 

Problems Noted (e.g., deviations from prescribed methods, analytical procedures): 

USACE reviewer was unable to assdciate all samples with method QC data, based'oh' ' 
information available at this time. Region 10 data review was assumed to incorporate the 
necessary evaluation. It is unknown what imt)act this has oh dalk iiisability. ;̂, i . ' '. •'. 

. . • , - . , : ' ' ; ! * ! ' ' • ' • . • ' c P ' i j i ' S i i ' i , " ; ; : • , . - ^ i : ' ' i ' ) • ! • . • . ' ! ' . | i i • 
••' • ' - P ' U ' ' '• '•: i ,'ii l l t ' i ' i ' ' - ; I " • '•• h . l . '-h ' ' . l' ^ i " 

All required documents submitted? . i ' 0 t , ' .• '•r-..yl-'.-:':i,i..::i...\.'lkM^ij,.i.i:... . 
1 «'.rtl. ,fc;;|iy,JI,.i,, ..'i\ 

USACE reviewer assumed that all necessity-documentation was submitted. Data packages were 
not available at the time of USACE revibw. i->-ai.i. i',-1 ,; s 

! . 11 O i i i l i i d j a " . ,-.. "'j.!i,.i,.. 

Samples Submitted = 51 i . i i i i i i ,.,,! ' ' Samples Analyzed ==51 ' 

Holding Conditions Acceptable? (One year 
for frozen sediments) 

Acceptable. Documentation of holding 
conditions was not available'in the laboratory 

narratives. However, samples were frozen and 
the time from sampling to' final documentation 

of results did not exceed 4.5 months. 
i (Information 'abo^e' provided by John 

•..•dil: ,..,'•,I. Wake'riikri.) • '•- •'•" ' ••' 
If no, identify samples I.l ,14 .1, nil,...:. ) id'i.i.-f.tf.ii'i;!}. . i s t .i-h, . i l s ' . N A ' ' •" '«• il'.'.'t ''• 
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KORM.M 
Standard Report Sheets 
Concentration in proper iinits and 
significant figures? 
Qualifiers defined (e.g., U = undetected) 
Samples detection limits (DL) provided for 
each analyte? 

. • • , Y e s , 

Yes (see EPA Region 10 QC Review pages 6, 7) 
No. However, for data quahfied as "U" have an 

implied DL. 

'^'^^i^.^^^B^^^4^^^^:ii^^M''$Wi'0W, ^'•••''^S-'-S^f^'^ 
.Method Blanks •: ^ <; 

Total Number 
Frequency 

Aroclors detected outside < 20% of 
any reported value or <RL 

Certified Reference Materials* 
Total # 

Frequency 
CRM Used 

Aroclors outside acceptance limit 

12 
Minimum frequency of 1 batch (£20 samples) 

None 

: 
2 

2/51 samples 
Sequim 
None 

Field Duplicates., . ,, , 
Total # 

Frequency 
Samples/Aroclors with >100% RPD or CV 

Matrix Spikes > / 
Total # 

Frequency 
Aroclors with <50% Recovery 

Detection Limits ' . 
Did any DL exceed SLK? 

If yes, detection limits exceeding SL 
(identify samples) 

3 
5 duplicates/51, samples 

'' •' ' None 
- > ; ' • " ' : . >f- '' 

4 MS/MSD pairs 
, ., ,, 4/51 samples 

None 
„ . . "{ *. 

• ' Yes-
Most sample detection limits exceed the 

project-specific reporting limits due to dilution, 
, The dilution was required due to high 
l , . , i . i I i l l 1 1 , : i , ! ' . 1 . : ••! " ? I ' , i l . . • !•;' 1 ' , , i f ? i i ' i . , 

concentrations of Aroclor-1254. ' 
-

li,^;,ii;C'!' 

ii ill ..r. t i l 11,11 
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Surrogate Recovery , 
Were surrogates added to all samples? 

Identify samples witii DCBP outside 40-140% 
TCMX outside 50-130% 

• • . \ • 

• 

• 

• 

• 

. 
• 

• A 

• ^ . 1 

i - l 1 ' 1 ' • • 1 • • , , • : 1 . 1 . 

1 . 1 ' • • • ' • , ' ' : .., 

Laboratory Control Samples 
Total # 

Frequency 
Aroclors with outside 50-130% Recovery 

a A „ „ ^ „ j ; +« CTl A D — ; „ „ I A C / " » I Ur^A „ „..^:Ue 

Yes 
SD-310-0000 = 353% DCBP 

SD-311-0000 = 353% DCBP; 263% TCMX 
SD-322-0000 = 416% DCBP; 297% TCMX 

SD-324-0000 = 154% DCBP 
SQ-1 = 141% DCBP 

OBS4342A1 (blank) = 44% TCMX 
SD-319-0003 = 33%TCMX 

• SD-216-0000 = 50%DCBP 
SD-313-0003 = 31%TCMX 
SD-314-0002 = 49% TCMX 
SD-315-0002 = 150% DCBP 
SD-330-0000 = 150% DCBP 
SD-340-0000 = 161% DCBP 
SD-336-0000 = 144% DCBP 

SD-433 = 30%, TCMX 
OBS4344A1 (blank) = 151%, DCBP 
SD-315-0002(MS)=10%,TCMX • 

SD-315-0002 (MSD) = 3% TCMX; 42% 
DCBP 

OBS4349A1 (blank) = 0%. TCMX 
SD-315-0003 ^ 49% TCMX 

• ' i ' . . ' • I ' 1 . • •. ; 

See Region 10 Data Review (following) for 
' i i.l assessment.'' \ 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 LABORATORY 

7411 Beach Dr East 
Port Orchard, V\feshington 98366 

January 12, 2005 

MEMORANDUM 

SUBJECT: 

FROM: 

TO: 

CC: 

Data Review for the PCB Aroclor Analysis of Sediment and Water Samples from the 
Lower Duwarnish Triad Project 

Project Code: HWD-188A 

. Gerald Dodo, USEPA 

Howard Oriean, USEPA 

John Wakeman, Herrera Environmental Consultants 
Ravi Sanga, USEPA Allison Hiltner, USEPA Martha 
Lentz, USEPA Julius Nwosu, USEPA '• "' 

I , 1 .• I S ': 

' . . 1 , . ; h ( , . ; . '. . 

Account Code; 040510P302D99C 

The data review of the PCB Aroclor analyses of sediment and water samples collected from the 
above referenced site has been completed. Sediment sample extractions were performed using a 
modified EPA method 3541. The water samples were extracted using a modified draft EPA method 
351 i. Extract cleanups were performed using modified EPA methods 3660B, 3620B and 3665A. 
Analyses of the samples were performed using a modified EPA Method 8082 (PCB Aroclors). 

The following samples were reviewed in this report: 

04344100 

04344118 

04344124 

04344131 

04344144 

04344158 

04344169 

04344104 

04344119 

04344126 

04344132 

.04344145 

04344164 

04344173 

04344108 

04344120 

04344127 

04344136 

04344147 

04344166 

04354000 

04344112 

04344122 

04344128 

1'04344140 

04344148 

04344167 

04354004 

04344116 

04344123 

04344130 

04344141 

04344152 

04344168 

04354005 

i.. . r ' ii li, . i : ;i . . 
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Data Review Lower Duwamish Triad 
PCB Aroclors 

04354007 

04354015 

04354021 

04354033 

04354008 

04354016 

04354022 

04354009 

04354017 

04354025 

04354010 

04354018 

04354026 

04354012 

04354020 

04354032 

DATA QUALIFICATIONS 

The following comments refer to the laboratory performance in meeting the quality control 
specifications outlined in the analytical methods, the project's quality assurance plan, the 
Manchester Laboratory Quality Assurance Manual, Standard Operating Procedures, and 
professional judgement. 

The conclusions presented herein are based on the information provided for the review. 

Holding Time 

The sediment samples were stored frozen upon receipt by the laboratory with a one year holding 
dme criterion applied for extractions. The sediment samples were extracted within four months from 
time of collection. The water sample, 04344173, was extracted within seven days from time of 
collection. i . i ;. , i i 

Extracts were analyzed within 40 days from preparation except for a diluted re-analysis bf sample 
04344112 which exceeded this criterion by six days. This re-analysis.was perfonned for acquiring a 
more accurate measurement of PCB 1254 only. Due to the chemical stability of PCBs, this small 
exceedance was not judged to be significant therefore no qualifiers were applied based on holding 
times. 

Initial Calibrations (ICAL) -Acceptable 

Single or multi-level initial calibrations were performed for the'PCB Aroclors. Multi-level initial 
calibrations were performed for detected PCB Aroclors.: The multi-lbvel initial calibrations met the 
technical acceptarice criteria for correlation coefficients (> 0.99) and percent difference as compared 
to the curve (±20%). 

' i • • . . . . . j , , I ; t ' , , , • I • 

A multi-level initial calibration was performed for PCB 1248 but after the sample analyses. The 
detected PCB 1248 concentrations for the samples could only be estimated due to the presence of 
PCB 1254. This initial calibration was used as an attempt to get a better estimated value instead of 
use of single level calibration^ ' • ' ' '' ' \ • •• • 

Continuing Calibration Verification (CCV) i i h i i 

The PCB Aroclor CCV checks met the criteria for frequency of analysis and percent difference 
I • ' , 1 ' • . . . . . l l . ! • • • 1 • ! ; • ' I i l i . i l . l l . . . . 1 1 . 1 . 1 I 

1.- ' J . • 1 1 . • 1 , 1 1 • , • ! , ( i . l > , i i l i . l , , i ' 
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from the true value (±15% for target compounds and ±30% for surrogate compounds) except as 
follows. , , 

The CCV for the diluted extract re-analyses for samples 04344148 and 04344164 resulted with a 
percent difference of 17% for PCB 1254. These re-analyses were performed for acquiring a more 
accurate measurement of PCB 1254 only. A calibration standard was analyzed just before this CCV 
and a CCV was analyzed just after these two sample analyses which resulted with acceptable percent 
difference values. Therefore, no qualifiers were apphed since the first CCV was only slightiy out of 
criterion and these other calibration standard analyses were acceptable. 

The CCV for the diluted extract re-analysis for saraple 04344112 resulted with a percent difference of 
>15% for PCB 1254. This re-analysis was performed for acquiring a more accurate measurement of 
PCB 1254 only. The reported PCB 1254 for tiiis sample was qualified 'J'. 

Blanks - Acceptable 

Method blanks were prepared with each extraction batch. PCB Aroclors were not detected in the 
b l a n k s . , ; , , • , • • 

Surrogate Spikes • 

The criteria for surrogate recoveries are 50-130% for tefrachlorometaxylerie'('TCMX)'ahd'40-140% 
for decachlorobiphenyl (DCB). Several samples resulted with TCMX recoveries <50% including 
the matrix spike analyses 04344130S1 and 04344130S2. The spike recoveries for PCB 1016 
which is the earliest eluting Aroclor were still acceptable at 79% and'89%. For this'reasoh,' ' ' 
quahfiers were not applied toward the PCB Aroclors based on low TCMX'recoveries. • ' ' " 

. ' , ; : 1 . f l • . , ! • , ; , ' , . . ! , . . • i ^ l l l l ' i • 

Samples 04344112; 04344130; 04344164, 04344168, 04354010, 04354012,'04354018,i and' ' 
04354022 resulted with DCB recoveries > 140%. Detected PCB ArOclor results for these'sahiples 
were qualified 'J'. Non-detected PCB Aroclor resiilts 'wei-e not qualified since the high recoveries 
do not indicate a problem with the reported quantitation limits. 

, :,'. • . . 1 1 • ! ) , • , ! I i ' i " i l l I . , . I . , . i , i . , • . • . - 1 1 1 . 1 1 . ' , . 1. I . 

Laboratory Fortified Blanks (LFB) -Acceptable-"-" '"•' " i"'-'' -' ' "'•• " " '" '" ' ' ' - - '' *•'•''•' 
i • i I I ' l . . b . . l i i i . .-.^I'lii,. < i . ' 11 .1 . | i i l l i ' . . . i 

LFBs were prepared using PCBsl016 and 1260. The recoveries met the criterion of 50-130%. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) - Acceptable 

Samples 04344119, 04344130, and 04344168 were used for MS/MSD analyses (S1/S2). PCBs 
1016 and 1260 were spiked into the MS/MSD aliquots. The recoveries met the criterion of 40140%. 

L a b o r a t o r y D u p l i c a t e •' ••'•'•' " ' '• ••"' ' • '" ' ' ' "" - • - ' • . . ' • ' • • < • ! • ' i ' " " " i 'i*'" '' 
, ' I '• i : ; . 1 111 . . I . 1 i . •; ; m - n i ,' l . i ' l I , ',;! '• ,» n , : . . . ; ; -; l ' , : ,. l l i i . i , ^ 

Samples 04344169, 04354015, arid 04354625 Were analyzed iriiduplicate.* Onl^ PCB 'l254'was 

• , ' i i ' i ' i :.... i i f ' . l i l i i l i , . . I " > " ' , . '•.\:-:\ 1 V . |- W W : , - . i . i i ' i . 
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detected in these samples. The PCB l254 relative percent differences (RPD) for samples 
04344169, 04354015 and duplicates were <50. 

The PCB 1254 RPD for sample 04354025 and duplicate was >50, therefore, the reported results for 
this Aroclor, sample and duplicate were qualified 'J'. This duplicate analysis was performed by 
taking aliquots out of separate jars. The duplicate analyses for samples 04344169 and 04354015 
were performed by taking aliquots out of the same jar. 

Reference Sample -Acceptable 

Tlie Sequim I reference sample was analyzed three times with the sediment samples. Only PCB 
1254 was detected in this sample with results of 134, 174, and 190 ug/kg. These results were judged 
acceptable as the expected concentration for this sample is 170 ug/kg with an historical average of 
112 ug/kg and a standard deviation of 30 ug/kg. 

Compound Quantitation 

The initial calibration functions were used for calculations. Reported quantitation limits were based 
on the initial calibration standards and sample size used for the analysis. Sediment sample results are 
on a dry weight basis. Detected PCB Aroclors below the quantitation limits were qualified 'J'. 

All detected PCB 1248 results were qualified 'J' due to the potential interference from PCB 
1254. In addition, the PCB 1260 detected resuhs for sample 04344120, 04344127, and 
04344128 were qualified'J'for the sa!rne reason. ' ' i' . i i 

' . . i . - I • I 1 I 1 ! 1 . . I . 1 1 i 1 - ' , . 1 . j ; • 1 . . ! • • . 
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Target compourids were identified based on chromatographic retention times of two dissimilar gas 
chromatography columns as determined from the initial calibration and peak pattem recognition. 

Although detected PCB' 1248 results are being reported, wheti corisideririg the presence of PCB 
1254 and weathering effects, it is possible that PCB 1242 may have been'preserit instead. • ' ' 

The GC/ECD clu-omatograms for samples 04344126, 04344130, 04344131, and 04344133 
displayed several early eluting peaks that did not match a PCB Aroclor pattem. Analysis ofthe 
extract for sample 04344130 by a GC/AED in a halogen specific mode determined that these 
compounds were not chlorinated or brominated. ' '••-•' • . " ' r • ' ' •"• • i > • > • • ' 

Chemical Absfract Service (CAS) numbers with a ' ••"'indicates th'at the'iiumber was treated at the 
Region 10 Laboratory due to lack of an existing one. 

Overall Assessment 

, . , . . . I . . u l l . . . I I l - l . l l . 1 I . I 

. l l . . i ; - i . ' ' •! i :• u i i i i , ' ' . . : l l 
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Data Review Lower Dirwamish Triad -
PCB Aroclors 

All requirements for data qualifiers from the preceding sections were, accumulated. Each sample data 
summary sheet and each compound was checked for positive or negative results. From this overall 
need for data quahfiers for each analysis was determined. In cases where more than one of the 
preceding sections required data qualifiers, the most restrictive qualifier has been added to the.data. 

In general, all unqualified data can be used without restriction. The usefulness of qualified 
data should be treated according to the severity of the qualifier. Should questions arise regarding 
the qualification of data and its relation to the usefulness, the reader is encouraged to contact Gerald 
Dodo at the Region 10 labo,ratory, phone number (360)871-8728. 

I , , ;• . l l l l , i I , . . . ; i , . ; i i l ' • i 1. 

i i . . ii i . , . i . . J l l 1 • ; 1 . l i . I ll . . . I ' i l r ; 

. , M ' . . : I ' : . .. i.,j • . 1 - l l i l l l l l - 1 1 j W . . : 
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Data Re\new Lower Dirwamish Triad -
PCB Aroclors 

LABORATORY QUALIFIER/REMARK CODE DEFINITIONS 

Qualifier/ Definition 
Remark Code (Codes Assigned to Values) 

< • Microbiology - Level of target organism present in the sample is less than detection limit. The reported 
value is the detection limit. -

Flasli Point - The expected flash point temperature is less than the reported value, . 
1 

> Microbiology - Level of target organism exceeds upper limit for acceptable range of countable colonies 
(MF only) or exceeds MPN indices based on number of positive tubes (MPN only). The reported value is 
the upper limit. 

Flash Point - If the sample has a flashpoint, it is greater than the reported value. 

J The identification ofthe analyte is acceptable; the reported value is an estimate. 

JK The identification ofthe analyte is acceptable; the reported value is an estimate and may be biased high. 
The actual value is expected to be less than the reported value. 

JL The identification ofthe analyte is acceptable; the reported value is an estimate and may be biased low. The 
actual value is expected to be greater than the reported value. 

K The identification ofthe analyte is acceptable; the reported value may be biased high. The actual value is 
expected to be less than the reported value. ' ' ••'̂ :- ' -i i ' ; . ; ' , ] 

L The identification^of the analyte is acceptable; the reported value may be biased low. The actual value is 
expected to be greater than the reported value. .|:ii. ,i ; i ,; . 

N There is presumptive evidence that the analyte is present; the analyte is reported as a tentatiye 
identification. , , 

NJ There is presumptive evidence that the analyte is present; the analyte is reported as a tentative 
identification. The reported value is an estimate. 

• ' ' • ' I • • 1 - ' • • . , - . . . , . l i 1 . • . 1 , • 

U 'The analyte was not detected at or above the,reported value. ., , „ ' , ,|, . , , ,, , 

UJ The analyte was not detected at or above the reported value. The reported value is an 
esrimate. , . . '. 

Qualifier/ Definition i ; i ,, ,.„ , i , 
Remark Code , (Codes jWith 1̂ 0, Reported Values) . 

A Absent - The target parameter was,analyzed for ,but was not presentor was undetected. No value is 
reported with this qualification. ; ,,; i(i.,iii'in. . ,,, , .:.l 

NA Not Applicable, the parameter, was not analyzed for,,or.there is no analytical result for this parameter; No v 
alue is reported with this qualification. I,j'. 

P Present at an undetermined level - The target parameter is present but not quantifiable or no quantifiable 
result was determined. No value is. reported with this qualification. 

R The presence or absence of the. analyte can not be determined, from the data due, to severe quality control 
problems. The data are rejected and considered unusable. No value is reported with this qualification. 



. . 1 . .11 

T A trace ofthe subject parameter was present. For asbestos analysis the subject parameter was identified but 
at a low level that a quantifiable percentage of content is unreliable. No value is reported with this 
qualification. 

TNTC Too Numerous To Count - Any membrane where the total number of bacterial colonies exceeds 200 per 
membrane, or ifthe colonies are not distinct enough for accurate counting (i.e. confluent growth). 

F The associated datum was generated using field methods and/or screening methods. The identification of 
the analyte is acceptable and the reported value has been found to be acceptable for use. 

JF The associated datum was generated using field methods and/or screening methods. The 'identification of 
the analyte is acceptable and the reported value is an estimate. 

JKF The associated datum was generated using field methods and/or screening methods. The identification of 
the analyte is acceptable; the reported value is an estimate and may be biased high. The actual value is 
e.xpected to be less than the reported value. 

JLF The associated datum was generated using field methods and/or screening methods. The identification of 
the analyte is acceptable; the reported value is an estimate and may be biased low. The actual value is 
expected to be greater than the reported value. 

UF The associated datum was generated using field methods and/or screening methods. The analyte was not 
detected at or above the reported value. 

UJF The associated datum was generated using field methods and/or screenirig methods. The analyte was not 
detected at or above the reported, value. The reported valueis anestimate. i , 

Qualifier/ Cross Reference to Older Codes ; , , , , , 
Remark Code) • ; • ' ' . , , , , • . i. ... . i. • . i i . i , . i , H . 

A UND, ND - Undetected, Not detected 
NA ' NAR, NAF-No analytical result, Not analyzed for ,i I i ,, : 
P PNQ-Presentibut not quantified ,• i.r. l,,i i ,..i ., , ii i. •;.; .i -I ... ,. 
R REJ-Rejected . ., 
T - T R A C E . . . I . . . • . ; i i . . , ,.i . , , , ! . . , ^ , 1̂  . . . .11.11. i i ; . . . i : , i 

NOTE: For any qualifier code see the QA memo or case narrative for a more detailed description of its use 
1 . 1 1 - . 1 I . . , 1 • , . . • • ' , . . 

. • • I . l l " , . , . . . . l ' . . . . : . 1 . i 1 , . .• I I . . I . . I .• . . I I . I 
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. Data Review Lower Duwamish Triad 
PCB Aroclors 

<;i.\K.RAL l ^ ^ o R ^ L V ^ l o ^ 
•!!*.\ Kegiiii! S L:ii)or:itury 

16194 W.45tii Drive 
Golden, Colorado 80403 

Data Report prepared by 
Cathy Martin 

(Seattle District USAGE Chemist) 

Report Prepared 
26 September 2008 

Date Sampled 16-27 August 2004 
Date Received by Lab Acceptable. 

12 Dec 2004 
Date Analysis Began Acceptable. 

However, documentation not available. Results 
were initially reported on 31 Dec 2004 

Problems Noted (e.g., deviations from prescribed methods, analytical procedures): 

The "Analyst Notes" provided m the narrative by EPA Region 8 incorrectly reports the surrogate re­
coveries for the samples and does not provide a project-specific assessment. Region 8 applied 
surrogate acceptance criteria of ±30%). However, the project-specific surrogate recovery limits for 
DCBP are 40-140%. Therefore, the samples qualified as i'J"iby,iR.egion 8 have beeri,reu;'ised to 
notqualified. _ \ • . ' ' • • & ' ' - ' M ,̂̂ ' S '̂s^ Uf^l^; . - , - ' ) !̂ ^̂ ^̂ ^̂  • 

' • • l..---,}!, ' , . . l ' i ; - ' • , • ' • ' - , ^ . V' - i_ . i . i | i f i w ' . - . ;• . • ' . . ; • • ' . , ' : ' ' ' • ; ; l ' - , , | ', i * ( . - ' ' . i ' -

It is unknown why the analyte list andisurioigates for, Region 8 are different from l^egion 
- ' , - ' i i„ l i 'i, r - .PJ ; . ' ,'1,,.: L) i! . i j . i .",.* ' j i i . ) , i- . • - o 

10, nor why method QC was not reported.;,,, ̂  • I " i l l , i 

All required documents s u b m i t t e d ? ' ' : • \ ! ' ? ; ' ' ' ' ; ' ' '!' 
Data packages not available ifor this review. \ 
Analytical Method; SW-846 8082 | 
t t i ^ t t f l ^ ^ t ^ S S AND HOLDING COND"rri_ONS 

.1 , ' . i l .' 

s 
Samples Submitted = 30 Samples, Ahalyzed.= 29 < , 

Sample SD-33 l-OOOO was'Iost during preparation 
atthe'l'aboiatory. 

Holding Conditions Acceptable? one year 
for frozen sediments) 

.11, r i i i i l i - i i i . I j . i , l i . l . 

Acceptable-ireceivedi.eiil4jDec320.04af3PC 
If no, identify samples NA 

Standard Report Sheets 
Concentration in propei; units,and 

, significant figures?' 
I'l:. ih 

Data packages unavailable 
Qualifiers defined (e.g., U = undete|Cted) . No r USAGE reviewerassumedthatiCLP 

. J l . 1 , 1 • I ' I I u ' - I • ! • • ! . . , * > ! "1-ii ' . i . I > l 1 / U 1 , . t I. . t i l t 

National Functional Guidelenes qualifiers were 
__̂  applied. ____^__ 

Samples detection limits (DL) proyid[ed for 
each analyte? , , , .i 

No I- USACE reviewer assumed* DL only where U 
j 1 i . .., I . . , ! ' . . , . . .1 . . . ' . . I ,• . 1 . . 1 ' . . ; I . ' 

qualifier is applied by the laboratory. 

' > ' i ! . ' . : i ! i . . ' ^ i ^ 

!• . 1 I ; : , ' . ' ) ' : . :• 

: • . i ! w . = ' ; 1 

i'n'.ii.i |,.'i.:> •Visr.!;. . i . ; , . ! 



QA/QC Samples 
Method Blanks 

Total Number 
Frequency 

Aroclors detected outside < 20%) of 
any reported value or <RL 

Data not available 

Certified Reference Materials .>_ .. i ; ,< - / j : , - ' ^ 
Total # 

Frequency 
CRM Used 

Aroclors outside acceptance lunit 

2 
2/29 samples . ' 
SequunSQ-l 

All are outside limits. No explanation was 
provided by EPA Region 8 in the case narrative. 

Field Duplicates " - ,' , ' . . " " ' - , . ' - • '̂;;•••-'< •j-i", "'"' --"'•-:-,' . " • 
Total # 

Frequency 
Samples/Aroclors witii >100% RPD or CV 

Laboratory Control Samples 
Total # 

Frequency 
Aroclors with outside 50-130%) Recovery 

2 collected but not analyzed in this batch 
• N A . • . 

NA 

' V ' ' * i 

Data not available 

MatrixSpikes ; . • . > . - , '„•'; ' l ' •.-;::?.: •-:':•' '••; '\C-.'.••• .•rV' '.'•-".-L ..'-.'. • 
Total # 

! , , Frequency 
Aroclors with <50%), Recovery 

Data not available 
i , , . ( , 1 . . • , • 1 , 

Detection Limits '•••>'•,•:••;{•'• f'l .. •- • •''••'':,-•-. . •• 
Did any DL exceed SLK? 

If yes, detection lunits exceedmg SL (identify 
samples) 

Data not available 

Surrogate Recovery i , . . . ; „ • ! " ''"..-.•, » 
Were surrogates added to all |Samples'i| 

. , , , . , , , i i ; .^ ., . . 1 . . . , 

Identify samples with DCBP outside 40-140% 
TCMX outside 50-130% 

., Yes. ,;', ! 
Hovyeyer, TQMX was,not addedias.a surrogate. 

, „ 1 ; . | ! . I . ! - ; k - ^ ^ ^ ^ '1 i . . 1 1 . . . I l l , , 

Method Blanks trelative blank contiamination) , , . ! , • , - ' >- . i . .. ' 
. For target compounds, was blank 

contamination >5% of a sample concentration? 
If yes, identify Aroclor and samples 

Laboratory Control Samples. 
i,- Total# 

,, Frequency 
Aroclors with outside 50-130%) iRecovery 

Data not available. 

- " - . . " . • • ' ' " " • " • ' : , • . ' . ' . . , • . ' • " ; ' . - . i ' , . i V 

Data not ava:ilable. 

" According to EPA Region 10, SQ-1 had a-spiked value of 170 ug/kg when created, early 
historical results averaged 120 ug/kg. No'control limits have been set in this laboratory. 

.1 •. • • I I , ' " , „ ,fi,.Ci..L.. '..'r- j 

v.iTXS ^ i u. 

:ii ( i ; i i . . ' i i l l ' 

• .•iajLljU. .1 J • j 

•' i l l l l il . l i i :h: 

.11 ija;'n[ii..;i', 



PCBs in Soil 
From RIO Lower Duwamish Project 

Analyst: Mark A. Murphy 

Introduction: 
Thirty soil samples from the Lower Duwamish project were submitted to the EPA Region , 

I laboratory for PCB analysis on 12/01/2004. The cooler was delivered by FedEx and the 
samples were received properly preserved and at 2°C. All holding times were met. 

Analytical Methods: 
EPA method 3 545A, "Pressurized Fluid Exfraction (PFE)," revision 1, January 1998. 
Tins extraction procedure was used for the PCB soil samples. 
EPA metiiod 3660B, Sulfiu- Cleanup," CD-ROM revision 2, 1996. 
EPA method 8082, "Polychlorinated Biphenyls (PCBs) By Gas Chromatography," 
revision 0, December 1996 was used for the PCB analysis. 

Analyst Notes: 
Surrogate recoveries reported on certificates of analysis are for Aroclor 1260. Aroclor recoveries 

in six samples were "J" flagged due to surrogate recoveries below the +1-30% acceptance range. 

EPA Region 8 sample number EPA Sample Number iLocation niunber Surrogate recovery 
l.)AF00513 > 1 J.i04-35-400r' •'SD-207-0000 Aroclor 1248 = 52.5% 

- Aroclor 1254 = 47.4% 
Aroclor 1260 = 62.2 

2.)AF00515 

3.)AF00516 

4.)AF00517 

5.) AF00520 

04-35-4003 SD-209-0000 

04-35-.4006,., . SD,-212T0000 

•' • 1 , 1 1 1 , 1 , , ; I i . I S l 1 : 1 

.O4-35.40M,, i". lSDr217,.q00O 
' . ;; , . i j ! < ' i - h l i i , ; ' • . . 1 . : 

.. . l . ' l l " ! . ( . ] . ' . 1 , I , . i , l , " ' r ' h . : ; . | " . l l • I . 

,04-35.40191 I : SD,.337-0OOO 

Aroclor 1248 = 62.3% 
• Aroclor 1254 =156.3% 

i 

Aroclor 1248 = 53.1% 
Aroclor 1254 = 48.0% 
Aroclor 1260 = 62.9%o 

1 . 1 I r . l , ' ' •' 

Aroclor 1248 = 65.7% 
Aroclor 1254 = 59.4% 

Aroclor 1248 = 64.6% 
Aroclor 1254 = 58.3%) 

6.)AF00522 ,. 04-35-4024, ..• SD.-;342-0000 i ;;. Aroclor 1248 = 64.2% 
• • ' . i . , i , , . , ,,„.,,. „ .:,.i:.,;bi.'.../i ,..• lAroclor 1254 = 58.0% 

EPA Region 8 sample AF00518, Location number SD-331-0000, EPA Region 10 sample 04-35-4013 
was not reported (DNR) because the sample was lost during saniple preparation. No further problems 
wereencounteredduringtheanalysis.ii 'li liil'̂ i sU'.!!;' (HII" M I . I -i;' . 

u I n 1 I ' .':" i 
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i . . » . ' i . > i I 
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TJSACEDATA REVIEW- LOWER lyUWAMISH TRIAD^AMPLING EVENT 
,-:," •'(.PCB DATA)' •• •'•• 

CKM-R \ L IM ORMA IION 

10625 Fallstone Road, Houston, TX 77099 ' 
(281) 983-2100, phone; (281) 983-2248. fax 

Data Report prepared by Cathy Martin 
(Seattle District USACE Chemist) 

Report Prepared: 26 September 2008 

Date Sampled 16-27 August 2004 
Date Received by Lab Unknown 
Date Analysis Began Unknown; 
Problems Noted (e.g., deviations from prescribed methods, analytical procedures): 

The Region 6 Report Narrative incorrectly Reports that the samples were received past the 
storage hold time. The sample were stored at 0°C and shipped frozen to Region 6. Therefore, the 
results should not be qualified doe to hold time exceedances. , 

Region 6 Report Narrative states that B4L0908 BSI Aroclor recoveries were below advisory 
limits of 70-130%. However, the project-specific confrol limits are 50-130 %. Therefore, the 
associated samples should not be qualified due low bias. 

The USAGE reviewer concurs with the following case narrative.'that accuracy/bias caiinbt be , 
• . •••, • ; .., • ' . . . I ' • r , ¥ f t ' ' ! - ' - ' 5 ' " " . . I ' ' 'ii."'.;i;:i" i ' i»f:. .i '"." . . . . ' I ' ^ ' A ; . . ^ " i , ; . - V ' " ' i i ' " " . ' • • ' • • • ' 

assessed for Aroclors not included rnjthe LCS. m;^ad^tiph;'ijlfSAC i^onciirs. that highjbias, in 
matrix spike B4L'l001-MS l/MSDT should be qliaiifieddiie to contributions .from, Aroclor 1248. 
All required documents submitted? • ^^ H*'L1M^ î ' 

. 5 . , . • i ' , i . i i . . i . , i i " ! i . i l i i i . . . . .! •.. 

Chain-of-Custody and Sample Receipt Fo'rmjnot, included iti data package. ' 
Analytical Method . i l ' . , : ; , i n i I i,"i ill . u ' l I 

^ ^ M M ^ ^ ^ ^ ^ m ^ 
Samples Submitted = 21 Samples Analyzed - 21 

Holding Conditions Acceptable? one year 
for frozen sediments) .i i,i'. Y:esi(seei"Probleins Noted" above) 
If no, identify samples NA 

Mr^ivi i t i i»i.>«y««lvM*M*"*>»-«i->' fc*' 

Standard Report Sheets l \ , ,1 I. HI 

Concentration in proper units ̂ and 
significant figures? 

Yes 

Qualifiers defined (e.g., U =• undetected) ' '• " i ^ ^ Y e s 

Samples detection limits (DL) provided for' ' ' 
each analyte? ' • '•••-•] ' ' '•!.•' " '•• '< ••! 

r . i i , > u ! , J i l l - " i i i - i \ i . 

Yes 

1 1 1 1 - . ! . ; ! , < . i ' , . , i ; , . 1 . . .!• i .L. i i l l 1. 1,; I l l , I i l l • , ; u , 1.1. .. n '..S . I'ii . i . . 

I n •ll.;. ,1 ! i , . ;..'.:'i !!;• •,!.: | i ;i I t i l i , ' i ; i , ' \ . i " ' h i , i ! , . ; i i .; l i i i l l i u . . ; l . h i - ; n 

,!':.ii.l, . i . . i , ! . • ! i . ; . ' . | , n !^ l ' ! i ' i 'Ml : i : . . : - I.i, : . ( i i i.. ll ifi i iiV. ,i i . U il . ' i ,.'• . .1 I 

111! ,..inii.i. j ; 

i | ; il.' K I l l ' ! . '; .1 11 I I . '..'I'.U i.:i l i i i - . . Id :, .ii'li,;l.';i,; 
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MeJhodBlanks 
Total Number 

Frequency 
Aroclors detected above 2x MDL (Mg/kg) 

2 
2/21 samples (2 batches) 

None 
Certified Reference Materials 

Total # 
Frequency 

CRM Used 
Aroclors outside acceptance limit 

1 
1/21 samples"^ 

Sequim 
Aroclor 1254 = 82.3ppb, 48.4% recovery 

Field Duplicates 
Total # 

Frequency 
Samples/Aroclors with > 100% RPD or CV 

Unknown 
Unknown 
Unknown 

MatrixSpikes ',•,'"" '-•'/'.-'• -'- ' 
Total # 

Frequency 
Aroclors with <50%) Recovery 

2 
2/21 samples (2 batches) 

None 
Detection Limits 

Did any DL exceed SLK? 
If yes, detection limits exceeding SL (identify 

samples) 

No 

- N A ' . ' •• 

Surrogate Recovery 
Were surrogates added to aU samples? 

Identify samples witii DCBP outside j40-14p%o 
TCMX outside 50-130% 

Metiodfflianks (relative blank contamination 
For target compounds, was blank 

contamination >5%) ofa sample concentration'? 
If yes, identify Aroclor and samples 

No 

' ' . ., iNA 

y - ' ^ . c ^ ' - • - ' • ^ •• ' ' ' . 

> i . l N O M ' ' - - . 

NA, , 
tLahoratory Control Samples ' ' ' ' ^ 

Total # 
Frequency 

Aroclors with outside 50-13,0%o; Recovery 

i 2 

2/21 samples (2 batches) 
.'None ' ' . 

According to EPA Region 10, SQ-1 had a spiked value of 170 ug/kg when created^ early 
I : I . , . 

historical results averaged 120 ug/kg. No confrol lunits have been set in,this laboratory. 
° ° ° > , ;:; i .i lli i'i;;'. | ,: .,• i , • ( . H \ . : : \ ' t-.|.,i I ; , . ; •' 

I'.it'! 11,;; 

. , kl.J ,,i 1 L'. 

. . . . I .. • ! . £ 1 1 . I . . . : 

' .. . 1 , . . • . i i i • ! • . ' i i . i ' ' ; 

' " • • • i ; ' • ' • ' • ' : ' • . ; 

' . i ' . - 1,: i .Mi i . i l .i;,.,'i.i.i;(,. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 6 Laboratory 
Environmental Services Branch 

10625 Fallstone Road, Houston, TX 77099 
Phone:(281)983-2100 Fax:(281)983-2248 

Final Analytical Report 

Site Name : Lower Duwamish Triad / WA 

Sample Collection Date(s)~ 08/16/04 - 08/19/04 

Contact - U . S . EPA Region 10 Lab 

Report Date ---01/18/05 

Project # 05RCRA028 

WorkOrder(s) --0411019 . 

Analyses included in this report: 
PCB 8082-RIO ' o ' l ^• J * Solids, Dry Weight 

Report Narrative 

Samples were extracted approximately 3 1/2 months after collection. The samples were received 
in the laboratory approximately 3 months after collection.,,^Concentrations should be considered 
minimum values. 

Aroclor 1254 is qualified as a tentative identification and estimated on sample 0411019-16. This 
is because some interfering peaks were present that prevented'getting a clear pattern match and 
made some integrations estimated. .i i , . 

Aroclors 1016 and 1260 recovered below advisory linriits in the blank spike B4L0908-BS1. This 
blank spike applies to samples 0411019-01 to 0411019-10. Aroclor 1260 recovered below 
advisory limits in blank spike B4L1 DO 1-BSI. This blanic spike applies to samples 0411019-11 to 
0411019-21. Ofthe Aroclors outside limits, only 1260 was reported. This may indicate a low 
bias for Aroclor 1260 where reported. Because not all ofthe Aroclors are spiked, it is unknown if 
the low bias would apply to the other Aroclors reported (Aroclors 1248 and 1254). 

Aroclor 1016 is qualified with a high^bias on B4L1001--MSI/MSD 1 due to confributions from 
Aroclor 1248. 

Standard procedures for quality assurance and quality control were followed in the analysis and 
reporting ofthe sample results. The results apply only to the samples tested. This final report 
should only be reproduced in full. 

. , . 1 . . . . . . ' I i , , I . l . 1 I . . 1 . K . : < • ! i 1 r . ' I . . V . • . I 1 , . , . • . 1 , 1 • I ; ' 1 

Reporting limits are adjusted for siample size and,matrix interfejience. : i i ',i I i i .. 

, , i i , . L, 
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Report Approvals: 

Richard McMillin, Douglas A. Lipka 
Region 6 Laboratory Manager Region 6 Laboratory Branch Chief 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 6 Environmental Services Branch Laboriatory 

10625 Fallstone Road 
Houston, Texas 77099 

Sample Receipt and Disposal 

Data Management Coordinator: Christy Warren 
• . . / . / 

Data Management Coordinator Signature Date 

Date Transmitted: I / 

Please have the U.S. EPA Project Manager/Officer call the Data Management Coordinator at 3-2137 for any 
comments or questions. 

Please sign and date this form below and retum it with any comments to: 

Christy Warren 
Data Management Coordinator 
Region 6 Laboratory -
6 M D - H S , ''• ' 1 . 1 ' : 1 

/ / 

„ I , i". 

l i t . , : s . l l . 

Received by and Date 

Comments: 

. . - ..-i ; . l i . ! :••• l i ' . i i l ' l j ' - . l i i J 

The laboratory routinely disposes of samples 90 days after all analyses have been completed. Ifyou have a need to 
hold these samples in custody longer than 90 days, please sign below. 

Signature . ' Date 

Please provide a reason for holding: 



Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

A N A L Y T I C A L R E P O R T F O R S A M P L E S 

Station ID Laboratory ID Matrix Date Collected Date Received 

04344106 

04344107 

04344109 

04344110 

04344129 

04344133 

04344135 

0'4344]37 

04344138 

04344139 

04344148 

04344149 

04344150. 

04344151 

04344153 

04344154 

04344161 

04344162 

04344165 

04344160 

SQI 

0411019-01 

0411019-02 

0411019-03 

0411019-04 

0411019-05 

0411019-06 

0411019-07 

0411019-08 

0411019-09 

0411019-10 

0411019-11 

0411,019-12 i' i i 

0411019-13 , . 1 . 

0411019-14 ' " 

0411019-15 

0411019-16 •"' ' 

0411019-17,,; 

0411019-18 

0411019-19 

0411019-20 
1 i •) 

0411019-21 

Solid 

. Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

i' i 1! is'olid 

.1 1 „.Solid 

'• Solid 

Solid 

' • 'solid 

^Sol!d 

Solid 

Solid 
1 i . i 

Solid 

Solid 

iliiii! ' i l ' 

I ' i ' k" 

8/19/04 

8/19/04 

8/19/04 

8/19/04 

8/19/04 

8/19/04 

8/19/04 

8/19/04 

8/19/04 

8/19/04 

8/16/04 

8/19/04 

8/19/04 

8/19/04 

8/18/04 

8/18/04 

8/18/04 
1, 1 

8/18/04 
. 1 . . 

8/19/04 
r . . 

8/18/04 
i ' l i 

8/18/04 
1 ' 1 

11:15 

11:15 

11:45 

1,1:45 

18:52 

10:40 

i0;40 

9:55 

9:55 

9:55 

18:47 

17:33 

17:33 

17:33 

15:25 

15:25 

11:20 

11:20 

18:27 

11:20 

0:00 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

1.1/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/23/04 08:50 

11/2.V04 08:50 

11/23/04 08:50 
I 

11/23/04 08:50 

11/23/04 08:50 

• ; ; i . l 

i.'l 

• i M 

l ' . . . , l 

I . . • I 

. . M . I 

! ( . ' i . : | : J . 

l i . l 

1 1 " I 

',:.! 

i l i . i 1 , | . 

• h i 1 1 1 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983.2100 Fax:(28l )983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
L a b I D : 0411019-01 
Batch: B4L0908 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
.^roclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/19/04 
Sample Wet Weight: 10.456g 

%Solids: 62.30 

Station ID: 04344106 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 
Result Analyte %Recovery, 

Ug/kg dry Qualifiers %Recovery Limits 

280 72.9 42-119 
202 52.6 43-118 

Targets 

Resuh Analyte Reporting 
jig/kg dry Qualifiers ' Liniit Dilution 

Prepared Analyzed 

12/09/04 12/15/04 

Prepared Analyzed 

• i : : , : ! iU 

;•'" ' ; t f ' 

• u 

76.6 
346 

'•''.! i l6 ' 

m 11 i ' I 'i 

t i \ ' i i 

30.7 
,',15^4 
' . 15'4 

15.4 
,15.4 

'̂  "'15.4' ' 

12/09./04 12/15,/G4 

01/06/05 
12/13/04 
12/15/04 

l l " ' i i ' i i ; i i -

I ' 1. ...iii,I • • 

i ... i j ; : ! . 1... 

I v 111. . ' -^ i i iJ ' l i . 

i. i..; i i i ,; i h i i.Hii ' i in' i.;; ' ., 

\ \ : - \ i 1(11 

':! • I ' l l I • J : . , ! ' " 

I ' I 

I I 

„ iii 

i i -I 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-02 
Batch: B4L0908 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/19/04 
Sample Wet Weight: 10.738g 

%Solids: 79.09 

Station ID: 04344107 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl-

Analyte 

Surrogates 
Result Analyte , %Recovery 
l̂g/kg dry Qualifiers %Recovery Limits 

214 72.8 42-119 
217 73.8 43-118 

Targets 

Result Analyte Reporting 
Ug/kg dry, Qualifiers Limit Dilution 

Prepared Analyzed 

12/09/04 12/15/04 
It tt 

Prepared' Analyzed 

Si< 

• u , 
.U' 
" U ' 

u 
86.7 
40.5 

iUif?! 
23.5 
11'.8 ;oo 

11.8 

1 
Tt 

tt 

I I 

ft 

12/09/04 
11 

tt 

I t 

I I 

12/15/04 
" 
I t 

I t 

01/06/05 
11.8 

\ ti ll, 1 i.:j'ii. i li '.•'I .': ,.'i 1 g i 

12/13/04 
12/15/04 

• i . 1 l ! - i : , , ' • ' • . ' 

""•i .li.',: "i-; ,.,iiiil' '> 

• ' . x \ . ; \ \ 1,1 
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'i'l IK. , ) 

i , . •J . 1 1 1 . 
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Environmental Protection Agency 

Region 6 Laboratory 
^ 10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 F^:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-03 
Batch: B4L0908 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroelor-1254 
Aroclor-1260 

Date Collected: 08/19/04 
Sample Wet Weight: 10.249g 

%Solids: 58.70 

Station ID: 04344109 

Sample Qualifiers: R6HTS 

Analyte 

Svrr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 

Result Analyte 
^g/kg dry Qualifiers %Recovery 

327 78.6 
223 • 53.6 

Targets 

Result Analyte Reporting 
Ug/kg dry Qualifiers ..: Limit 

-

%Recovery 
Limits 

42-119 
43-118 . 

Dilution 

Prepared Analyzed 

12/09/04 12/15/04 
11 " 

Prepared Analyzed 

' u 
'U'' 
'u' 
u 

106 
168 

i I ' 5 •.. \- . 
li N !i li: f i i 

il6li6. ; 

33.2 
16:6 
16.-6 
16.6 

1 
.' " 

It 

" 
It 

12/09/04 
It 

It 

" 
It 

12/15/04 
II 

t l 

n 

01/06/05 

' 11 > S ii 1-i ll li 'tl 
16.6, 
'16.6* jilt. 

12/13/04 
12/15/04 

• ' I . . . . J . 1,1... 

•f.! i ' : ' i ^ i j lu l i . 

1 . ) I ! ! ; • . ' " ' " i ! . . / " ' . : 

:iS'i:iiiji[.ia.iii":.,i 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-04 
Batch: B4L0908-
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/19/04 
Sample Wet Weight: 10.254g 

%Solids: 62.44 

Station ID: 04344110 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 
Result Analyte %Recovery 

^ig/kg dry Qualifiers %Recovery Limits 

317 81.3 42-119 
245 62.8 • 43-118 

Targets 

Result Analyte Reporting 
|.ig/kg dry Qualifiers i Limit Dilution 

•i 

Prepared Analyzed 

12/09/04 12/15/04 
It " 

Prepared Analyzed 

:-.U 
• U 

• 'u' 
u 

89.3 
I I I 1 

70.4 

1 ^ 1 • 
31.2 
15:6 

'r5.-6 ' 
15.6 
.15.6 

1 
II 

n • 

II 

II 

. 12/09/04 

^ M 

12/15/04 
tt 

II 

II 

01/06/05 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-05 
Batch: B4L0908 
Matrix: Solid 

Date Collected: 08/19/04 
Sample Wet Weight: 10.244g 

%Solids: 86.22 

Station ID: 04344129 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 

Result Analyte 
Ug/kg dry Qualifiers %Recovery 

• , 203 71.7 
202 71.4 

Targets 
Result Analyte Reporting 

! ^ig/kg dry Qualifierst .- i Limit 

%Recovery 
Limits 

42-119 
43-118 

Dilufion 

Prepared Analyzed 

12/09/04 12/15/04 
11 " I 

Prepared Analyzed 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

lii f 1 

u 
U ' 

u 
u 
u 
U' 

22.6 
• 11:3 

, , . - , 1 , ' . . - J J 3 

11.3 
11.3 

1 ; • . 1,11, J . I.S ! M , t « i ] f ••• 

. . . . , • . . i i " . -
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

i , ! . ! 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-06 
Batch: B4L0908' 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/19/04 
Sample Wet Weight: 10.381g 

%Solids: 57:37 

Surrogates 

Station ID: 04344133 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Result Analyte 
|ig/kg dry Qualifiers 

342 
265 

Targets 

Result Analyte 
pg/kg dry. Qualifiers 

%Recovery 

81.4 
63.1 

Reporting 
Limit 

%Recoveiy 
Limits 

42-119 
43-118 

Dilution 

Prepared Analyzed 

12/09/04 12/15/04 
II 11 

Prepared Analyzed 

1 ^ ! ' 1' : • . • 

• U 

''U' 
• i j • ' '• 

85.0 
501 
. 1 4 9 ' • " 1 • 

• •'! i j i l ' i . 
1 ul | ! •/ t • 

1 , . . 
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, II ' n 1' .1 \ 
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16:8" 
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n 
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Environmentai Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-07 
Batch: B4L0908 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/19/04 
Sample Wet Weight: 10.441g 

%Solids: 68.29 

Station ID: 04344135 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 
Result . Analyte %Recovery 

Ug/kg dry Qualifiers %Recovery Limits 

285 
219 

Targets 

Result Analyte 
|ig/kg dry. Qualifiers . 

81.2 42-119 
62.4 43-118 

Reporting 
Limit , Dilution 

Prepared Analyzed 

12/09/04 12/15/04 
II '1 

Prepared Analyzed 

..jy,.!, 
• u 

u 
u 

459 
2,170 
436'•• 

' "1 

- . \ 

• ' . i l l 1 

. i i f i r , i i i H Q i i . 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-08 
Batch: B4L0908 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

I 

Date Collected: 08/19/04 
Sample Wet Weight: 10.408g 

%Solids: 59.27 

Station ID: 04344137 

Sample Qualifiers: R6HTS 

Analyte 

Svrr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 

Result Analyte %Recovery 
|tg/kg dry Qualifiers %Recovery Limits 

327 ' 80.7 42-119 
267 65.9 43-118 

Targets 

Result Analyte Reporting 
; |.ig/kg dry, Qualifiers . ^ Limit Dilution 

Prepared Analyzed 

12/09/04 12/1,5/04 
II M 

Prepared Analyzed 

" t . i . ' 
fU' .:. tv '.' 

' U ' 
' U ^ • • " • • 

V ' 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-09 
Batch: B4L0908 
Matrix: Solid 

•Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
.\roclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/19/04 
Sample Wet Weight: 10.168g 

%Solids: 69.16 

Station ID: 04344138 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 
Result Analyte 

fig/kg dry Qualifiers %Recovery 

283 
284 

Targets 

Result Analyte 
. |ig/kg.dry Qualifiers 

79.5 
79.8 

Reporting 
• Limit 

%Recovery 
Limits 

42-119 
43-118 

Dilution 

Prepared Analyzed 

12/09/04 12/15/04 

Prepared Analyzed 

' '' u 
U " " 

"b 
6,920 
2,830 
688' ''•;''' 

. W - , •• ' . . , " . 

, j i . . . 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-10 
Batch: B4L0908 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
,\roclor-1254 
Arocior-1260 

Date Collected: 08/19/04 
Sample Wet Weight: 10.113g 

%Solids: 80.08 

Station ID: 04344139 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 
Result Analyte 

pg/kg dry Qualifiers 

222 
230 

Targets 

Result Analyte 
, ng/kg dry, Qualifiers 

%Recovery 
%Recovery Limits 

71.8 • 42-119 
74.4 43-118 

Reporting 
•1 ' Limit Dilufion 

Prepared Analyzed 

12/09/04 12/15/04 
II " 

Prepared Analyzed 
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Environmenta l Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 

Lab ID: 0411019-11 
Batch: B4L1001 
Matrix: Solid 

Date Collected: 08/16/04 
Sample Wet Weight: 10.393g 

%Solids: 59.66 

Surrogates 

Station ID: 04344148 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene. 
Surr: Decachlorobiphenyl 

Analj'te 

Result Analyte 
p,g/kg dry Qualifiers 

273 
331 

Targets 

Result Analyte 
pg/kg dry Qualifiers 

%Recovery 

67.7 
82.1 

Reporting 
' Limit 

%Recovery 
Liraits 

42-119 
43-118 

Dilution 

Prepared Analyzed 

12/10/04 12/16/04 
II " 

Prepared Analyzed 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-12 
Batch: B4L1001 
Matrix: Solid 

.Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/19/04 
Sample Wet Weight: 10.374g 

%Solids: 56.98 

Station ID: 04344149 

Sample Qualifiers: R6HTS 

• -

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 

Result Analyte 
|ig/kg dry Qualifiers "A 

355' 
364 

Targets 

Result Analyte 
|ig/kg dry Qualifiers.. 

)Recovery 

83.9 
86.1 

Reporting 
1 " Limit 

%Recovery 
Limits 

42-119 
43-118 
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12/10/04 12/16/04 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-13 
Batch: B4L1001 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/19/04 
Sample Wet'Weight: 10.292g 

%Solids: 57.16 

Station ID: 04344150 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 

Result Analyte 
|tg/kg dry Qualifiers S 

347 
326 

Targets 

Result Analyte 
|ig/kg dry, Qualifiers 

%Recovei-y 
/oRecovery Limits 

81.6 42-119 
76.7 43-118 

Reporting 
1. Limit Dilution 

Prepared Analyzed 
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11 " 

Prepared Analyzed 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-14 
Batch: B4L1001 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Arocior-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/19/04 
Sample Wet Weight: 10.069g 

%Solids: 63.36 

Station ID: 04344151 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 
Result Analyte 

. ng/kg dry Qualifiers %Recovery 

33 L . 84.4 
321 81.9 

Targets 

Result Analyte Reporting 
i, ijig/kgdry.Qualifiers 1 i. Limit 

%Recovery 
Limits 

42-119 
43-118 

Dilution 

Prepared Analyzed 

12/10/04 12/16/04 
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Environmentai Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-15 
Batch: B4L1001 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
.A,roclqr-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/18/04 
Sample Wet Weight: 10.522g 

%Solids: 69.00 

Station ID: 043441S3 

Sample Qualifiers: R6HTS 

j 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 
Result Analyte, 

pg/kg dry Qualifiers %Recovery 

275 79.9 
312 ' 90.7 

Targets 

Result Analyte Reporting 
pg/kg dry Qualifiers Limit 

%Recovery 
Limits 

42-119 
43-118 

Dilufion 

Prepared Analyzed 

12/10/04 12/16/04 
II M 

Prepared Analyzed 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 

Lab ID: 0411019-16 
Batch :B4L 1001 
Matrix: Solid 

.Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

.A.roclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Date Collected: 08/18/04 
Sample Wet Weight: 10.379g 

%Solids: 62.53 

Station ID: 04344154 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 

Result Analyte 
pg/kg dry Qualifiers %Recovery 

306 79.5 
319 82.9 

Targets 

Result Analyte Reporting 
pg/kg dry Qualifiers! i Limit 

%Recovery 
Limits 

42-119 
.43-118 

Dilution 

Prepared Analyzed 

12/10/04 12/16/04 
II . I ' 

Prepared Analyzed 
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Environmental Protection Agiency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 ̂  

Aroclors by EPA Method 8082 - GC/ECD 

Lab ID: 0411019-17 
Batch: B4L1001 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date.Collected: 08/18/04 
Sample Wet Weight: 10.192g 

%Solids: 53.80 

Station ID: 04344161 

Sample Qualifiers: R6HTS 

Surrogates 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl . 

Analyte 

Result Analyte 
pg/kg dry Qualifiers 

372. 
360 

Targets 

Result Analyte 
1 , pg/kg dry Qualifiers 

%Recovery 

81.6 
78.9 

Reporting 
Limit 

%Recovery 
Limits 

42-119 
43-118 

Dilution 

Prepared Analyzed 

12/10/04 12/16/04 
11 M 

Prepared Analyzed 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-18 
Batch: B4L1001 
Matrix: Solid 

Date Collected: 08/18/04 
Sample Wet Weight: 10.159g 

%Solids: 67.32 

Station ID: 04344162 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 

Result Analyte %Recovery 
pg/kg dry Qualifiers %Recovery Limits 

269 73.5 42-119 
294 80.3 43-118 

Targets 

Result Analyte Reporting 
i pg/kg dry Qualifiers i, > Limit Dilution 

Prepared Analyzed 

12/10/04 12/16/04 
(1 " 

Prepared Analyzed 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
.A.roclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
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Environmentai Protection Agency 

Region 6 Laboratory 
- 10625 Fallstone Road, Houston, TX 77099 
Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-19 
Batch :B4L 1001 
Matrix: Solid 

Date Collected: 08/19/04 
Sample Wet Weight: 10.186g 

%Solids: 67.12 

Station ID: 04344165 

Sample Qualifiers: R6HTS' 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates 
Result Analyte 

pg/kg dry Qualifiers %Recovery 

291 ' 79.5 
271 74.0 

Targets 

, Result Analyte Reporting 
pg/kg dry Qualifiers. . Limit 

%Recovery 
Limits 

42-119 
43-118 

Dilution 

Prepared Analyzed 

12/10/04 12/16/04 

Prepared Analyzed 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
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. Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248, 

Aroclors by EPA Method 8082 - GC/ECD 
Lab ID: 0411019-20 
Batch: B4L1001 
Matrix: Solid 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Collected: 08/18/04 
Sample Wet Weight: 10.348g 

%Solids:.55.71 

Station ID: 04344160 

Sample Qualifiers: R6HTS 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Surrogates \ 
Result Analyte ' %Recovery' 

pg/kg dry Qualifiers %Recovery Limits 

349 80.4 42-119 
335 77.2 43-118 

Targets 

Result Analyte Reporting 
i pg/kg dry. Qualifiers: . Limit Dilution 

Prepared Analyzed 

12/10/04 12/16/04 
•t '1 

Prepared Analyzed 
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Environmenta l Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Station ID: SQI 
Aroclors by EPA Method 8082 - GC/ECD 

Lab ID: 0411019-21 
Batch: B4L100! Date Collected: 08/18/04 • 

Sample Wet Weight: 10.268g Sample Qualifiers: R6H.TS 
%Solids: 62.45 

Surrogates 

Matrix: Solid 

Analyte 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Analyte 

Result Analyte 
pg/kg dry Qualifiers 

. 297 • . 
268 

Targets 

Result Analyte 
1 pg/kg.dry Qualifiers 

%Recovery 

76.2 
68.7 

Reporting 
'-''• Limit 

%Recovery 
Limits 

42-119 
43-118 

Dilution 

Prepared Analyzed 

12/10/04 12/16/04 
11 i l 

Prepared Analyzed 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD - Quality Control 

Batch: B4L0908 Matrix: Solid 

Blank (B4L0908-BLK1) 
Prepared: 12./09/04 Analyzed: 12/15/2004 

-

ANALYTE 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Surrogates 

Result Analyte 
pg/kg dry Qualifier 

201 
176 

Spike ' 
Level 

249 
249 

%REC 

80.7 
70.7 

%REC 
Limits 

42-119 
43-118 

Blaiik (B4L0908-BLK1) ^ 

Preiired:' l:2/P9/04i Analyze|;i.lj2/il 5/2004 | V 

""' ' Targets' • " ' •,''" 

ANALYTE 
Result Analyte Reporting 

pg/kg dryQualifiers Limit 
^ . . J , . ! 1 .1.1 . ' 1' , 1 ' i: • II . 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

u 
u 
u 
u 
Vn 
U ' 

u 

1(1..;. ' 'is 

9.9 
19.9 
9.9 
9.9 

•, ' i . .iv9.9 ,,,.j 

. „9 .9 , 
9.9 

r, .• i } 

. '.-*]•• K. l! U < 4 l i i ••' .1 

LCS (B4L0908-BSl)i 
Prep'ared: 12/09/04 Analyzed: i2/l'5/2004 

. . ! ! • } • ! • 

, 1, Surrogates j. 

ANALYTE 
Result Analyte Spike 

pg/kg dry Qualifier , , . , Leyel 
i i , i i - i l i i . 1 . 1 > j ' ^ i 'I . • i i ' v I . i iiii t . !• n 

%REC 
%REC Limits 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

1̂ 3 ,, 
185 

\ '-..: l l 

i , , , 1 

l i ' i ' ) ' ' i i i . • . . i j i 

1 ; . . . J 

"li-i.,i;vi.;ii;,. 

1,11 r . 2 ^ 6 i 

246 
• ' - . t ' s 

. ' • » i 1 . l 

i l . ' l i l " 

78.5 
75.2 

42-119 
43-118 
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EnvironmentalProtectlon Agency! i n i i 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

- Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD - Quality Gontrol 

Batch: B4L0908 Matrix; Solid 

LCS (B4L0908-BS1) 
Prepared: 12/09/04 Analyzed: 12/15/2004 

Targets 

ANALYTE 
Result Analyte Reporting Spike 

pg/kg dryQualifiers Limit Level 
%REC 

%REC Limits 

Aroclor-1016 
Aroclor-1260 

610 
590-

19.7 
19.7 

986 
986 

61.9* 70-130 
59.8* 70-130 

Source: 0411019-05 

Matrix Spike (B4L0968-MS1) 
Prepared:'12/09/04 Analyzed:H2/.i5/^004 i \ 

Surrogates , 

ANALYTE 
Result Analyte Spike 

• .Level , °/oREC 
, 1' I il n I -. I i ' : i \ . U i - •: t 

%REC 
Limits 
! l: , .m. 

Surr: Tetrachloro-meta-xylene 252 
Surr: Decachlorobiphenyl 221 

286 
286 

88.1 
79.4 

42-119 
43-118 

Source: 0411019-05 
Matrix Spike (B4L0908-MS1) 

Prepared: 12/09/04iAnalyzed:512/15/2004 
I i I •' I ' I : I .11 r : i ; . . . j 

Targets 

ANALYTE 
Result Analyte R^pc^rting Spike Source %REC 

pg/kg dryQUaiiifersi: Limit i, •, Leyel Result %REC Limits 

Aroclor-1016 
Aroclor-1260 

Source: 0411019-05 

', i g j ^ i : . i i i i . , i , . i , : i > l ^ _ ^ , i q ^ i p 

710 22.9 1,140 
. !<, I • i 1 • ' i H ' 

Matrix Spike Dup (B4L0908-MSD1) 
Prepared: 12/09/04 Analyzed:' 12/15/2004! 

i . . i . . I , . ' ' 1 . 1 • 11 1 M l , ' . : ' . ' . . . I . 

Surrogates 

71.1 
62.3' 

50-150 
50-150 

ANALYTE 
Result Analyte 

pg/kg dry Qualifier 

l i I l . i Spike 
Level %REC 

%REC, 
Limiits 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

2 8 0 ' ' • • ' " ' ' ' • ' 

242 
'286' 
' 286 

97.9 
84.6 

^2-:ii9 
43-118 

I 1 ,' I I 1-

m j l i ' i . > i I l i ^ ' . i i i M S \ b li . 

i ' '; ' 'il.i '. n i ' i'iiil 

ll i i i i i ! ; ; . • , ^ i : 

1. . . I i i ' i ' . ; ; , , • ',, 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

• Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD - Quality Control 

Batch: B4L0908 Matrix: Solid 

Source: 0411019-05 
Matrix Spike Dup (B4L0908-MSD1) 

Prepared: 12/09/04 Analyzed: 12/15/2004 

Targets 

ANALYTE 
Result Analyte Reporting Spike Source %REC RPD 

pg/kg dryQualifiers Limit Level Result %REC Limits RPD Limit 

Aroclor-1016 
Aroclor-1260 

902 
766 

' . 1 1 1 . ' ^ • • . . 

1 1 . . j ; l l . ' . I . ' ' i 

22.9 
22.9 

i i. i « l i l y 

-,... i l . ! : •-. n : 

, i 1. 1 1 . , 

1,140 
1,140 

' i . l ' • ' • . 

.>ii .Jl: - M ' 

; K • ' . ! . - . 

79.1 50-150 10.7 25 
67.2 50-150 7.59 25 

l'.r:ili:.. 4 U'.'-f: V 1 '1 ! ' I ". P l I Iif' 

ii ' I . i . . 1. i . y - i r l . 1 , 'ti,i^i.(: !'• i'.::!)!" 

!i . ' i , ,"l ; , | : i ' i ' i 

• ' - • ' ' i l : ' " t ' i . , , i . . ^ i i I i 

ill 5 \ i ' . 

. 1 

i ' l 

I i 

M.,1 

, . I ! • 

> I 
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Environmental Protection Agency 

Region 6 Laboratory '• '̂ ^ '' 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD - Quality Control 

Batch: B4L1001 Matrix: Solid 

Blank (B4L1001-BLK1) 
Prepared: 12/10/04 Analyzed: 12/16/2004 

ANALYTE 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Surrogates 
Result Analyte 

pg/kg dry Qualifier 

166 
186 

Spike 
Level 

246 
246 

%REC 

67.5 
75.6 

%REC 
Limits 

42-119 
43-118 

Blaiik (B4L1001-BLK1) 
Prepared: T2/'l0/04 Analyzed:ii 12/16/2004 ;i '\ 

'' •' Targets-' 

ANALYTE 
Result Analyte Reporting 

pg/kg dryQualifiers Limit 
• .. I . li . i '! -. I ' . ?•. I .-. l l i . 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

U 
U 

u 
u 
V, 
u 
u 

.... l l . . i - l 

9.8 
19.7 
9.8 
9.8 

,9.8 

il>.8l 
9.8 

i '.:-. I 

LGS(B4L1001-BSl)r 
Prepared: 12/10)04 Analyzed: 12/16/2004 

Surrogates , , I 

11 ' 

I ! • 

ANALYTE 
Result Analj'te Spike 

pg/kg dry Qualifier , , , . , , Level 
i . ' i . . . , 1 1 , i . 'I ' • i t tii I li. t i 

%REC 
%REC Limits 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

220 i , : , ' . , „ , .,,, ,„i , . , 246 
199 246 

I 1... t ; . :A.. . 

i - : - - ' ! • '•• • - , - • • | . : . . > . . i . ( i J ; 

. I. 1. 1. , ; .i,.i,. i i l l 1 1 i . „ i i nU. 

89.4 42-119 
80.9 43-118 
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Environmenta l Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD - Quality Control 

Batch: B4L1001 Matrix: Solid 

LCS (B4L1001-BS1) 
Prepared: 12/10/04 Analyzed: 12/16/2004 

Targets 

ANALYTE 
Result Analyte Reporting Spike 

pg/kg dryQualifiers Limit Level 
%REC 

%REC Limits 

Aroclor-1016 
Aroclor-1260 

724 

666 

19.7 
19.7 

983 

983 
73.7 70-130 

67.8* 70-130 

Source: 0411019-20 

"1,1 . l i -

Matrix Spike (B4L1001-MS1) 
PrepWed:",! 2/10/04 Analyzed:''l'2/l'6/l< 

ANALYTE 

Surr: Tetrachloro-meta-xylene 
Surr: Decachlorobiphenyl 

Surrogates 
Result Analyte 

pg/kg dry Qualifier , 
1 ', ! ' . i • i t i l l , • ' . . ! . -• '1 u li. 

402 
371 

1 " ! • • 

Spike 
, Level , 
' i . 1 •] - ' i ' 

444 
444 

%REC 
.%REC Limits 

1 . i • . ' ' i . ' 1 1 " . 1 i 

90.5 42-119 
83.6 43-118 

Source: 0411019-20 

Matrix Spike (B4L1001-MS1) 
Prepared: 12/10/04 An'alyzed:i 12/16/2004 

. I • I . 1 i . . I " : I 

Targets 

ANALYTE 
Result Analyte jitljiarting Spike . Source %REC 

|tg/kg dryQualifiers; Limits . Level Result %REC Limits 

Aroclor-1016 
Aroclor-1260 

Source: 0411019-20 

i,;63o : 'K 
1,330 35.5 

1;780 
1,'780 • 161 

'91.6 '50-150 
65.7 50-150 
/• . 1 '• n i l ' 

Matrix Spike Dup (B4L1001-MSD1) 
Prep'ared:i 12/'lfl/04 Analyzed; '12/16/200'4> 
: • • ] i l l . I 1 . I . ' 1 ) . • > . ! , 1 ! : • • ' . l i '• •! . V l 1 ! 

Surrogates 

ANALYTE 
Result Analyte ' I ' ' ' : . , Spike 

pg/kg, dry Qualifier hpvel 
%REC 

%REC Linriits 

Surr: Tetrachloro-meta-xylene • 418 
Surr: Decachlorobiphenyl 324 

•425. 
425" 

98.4 42'-119 
76.2 43-118 

. t l i 

, 1 . ' ' . - 1 I . i i : ^ ! ' . l i . 
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Environmental Protection Agency ' , , 
* I,.*'. i . - • i . / i ; . ! I . [ . • . l l ' 1 ' I . . 1 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 ; Fax:(281)983-2248 

Aroclors by EPA Method 8082 - GC/ECD - Quality Control 

Batch: B4L1001 Matrix: Solid 

Source: 0411019-20 
M a t r i x Spike D u p (B4L1001-MSD1) 

Prepared: 12/10/04 Analyzed: 12/16/2004 

Targiets 

ANALYTE 
Result Analyte Reporting Spike Source %REC RPD 

Ug/kg dryQualifiers Limit Leyel Result %REC Limits RPD Limit 

Aroclor-1016 
Aroclor-1260 

1,480 

1,250 

K 85.1 

34.0 

1,700 

1,700 161 
87.1 

64.1 

50-150 9.65 

50-150 6.20 
25 
25 

S ' , 1 

• . i ' ! . . ! ' 

I' ,i,,iii...c,i i wr i t : \ i . 1 1 . 1 i • ' 1 1 IS i! 

i l ' . r i • , ! • • ' . ' ( II I H : 1 i l : ' ' ( i ! • )-

i ' . ' ' ' ' ' • , • - ' ' I- , , [ ' ; . . n i l ! 

• 1. ' . ' . . i , . i . { ' . . . l ;.- ] . i l , j . , i 
! i . • • - 1 .1 1 . 1 . i . 

I . I ,i : 
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• • f . i 

Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 7-7099 

Phone:(281)983-2100 Fax:(281)983-2248 

Notes and Definitions 

NJ 

K 

R6A 

R6HTS 

AES 

GVAA 

ECD 

GC 

GFAA 

ICP 

MS 

NA 

NPD 

NR 

TCLP 

'U . 

# 

;i;'i y 

There is presumptive evidence that the analyte is present; the analyte is reported as a tentative 
identification. The reported value is an estimate. 

The identification ofthe analyte is acceptable; the reported value may be biased high. The actual vaiue is 
expected to be less than the reported value. 

This sample was extracted at a single acid pH. 

Sample was prepared and/or analyzed past recommended holding time. Concentrations should be 
considered minimum values. 

Atomic Emission Spectrometer 

Cold Vapor Atomic Absorption 
n 1 

Electron Capture Detector | ,.. 

Gas Chromatograph , 

Graphite Furnace Atomic Absorption 

Inductively Coupled Plasma i i < f 

Mass Spectrometer 

Not Applicable ' 

Nitrogen Phosphorous Detector ^ 

Not Reported • ' 

Toxicity Characteristic Leaching Proeedure 

Undetected 

l i ! J'.ii,.„:|"fc.J«..l ! -i-i li 

: i 1 . , 1 1 , 1. i I I 

. i ! I 

Out of QC limits 

Initial pressure in air analyses is the pressure at which the canister was received in psia (pounds per square inch 
absolute pressure). 

The pH reported for Volatile liquid samples was tested using a 0-14 pH indicator strip for the purpose of verifying 
chemical preservation. • . . .. ; . i 
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APPENDIX H: Field Records 



Appendix H: Sediment Sampling Field 
Notebooks 



1414 OEXTER AVENUE NORTH 
SUITE 200 • 

SEATTLE, WASHINGTON 98109 

HERRERA (aoe) 281-7604 
BNYIROHMENTAL r j v -lol i c c i 

CONSULTANfS r " " <iol-/bt>) SEDIMENT SAMPLE RECORD 
Page L o f l 

PROJECT NAME/NUMBER: TL.A-Kr\'2- <3C' - 0 / eC' "2- -

LOCATION: ^X>J\M-I\^^'i>h' ^ \ y ^ ~ . 

OBSERVATIONS: 

- <^'^io . oC 2 - C c ( DATE: '^{\<c-lcM 

GREW:-loi^*JMi'-Q-^>GEAR: Vl f^ rMr '^ -b : . 

.̂  . —̂ 
;. ^S'{\v.'î '̂̂ ' 

^ — — • • ' - — ' - - * • 

; „ . _ ^ - > , . , 

;_.. _̂_ —. 
, ' • • • - , - . '. . J " " ~ • -

- " 
= _ , . _ _ „ - ._ 

;—^- -7—' • -

^ -1 . . ^ . w ^ _ ^ . _ 

: — ^ . _ _ - — • 

\—. . 

- — - - • • • 

— 

r 

.-...— . : 
...._, , -

^ 

— ~ r - . 

SAMPLE 
'- NUMBER 

'^'^mm&>Y^'^l^^^ 
.... -, 

- ; - • - • 

; • ; -

- • _ - — _ — _ . - • 

- , — — -
- • 

—. .—, —, 
. -- .. 

— . r - — • — — ' 

- • " - - - ' - - - • 

_— ; — ' 
.....̂  _ 

-, • ~ - . ' - -

- — • " - - ~ 

. . 
" 1 — . • 

. 1 - • • , - ' • • • • • 

-- - ~ 
Notes:— 

,-.. . -.-___ 
STA.-
NO. 

^^It'^ 

/ 

. . 

• 

, , ..... 
— • -

, 

— 

— - " - • • 

.. „ .... 

~ 
REP.-
NO. 
' / \ ;c-

... — — 

— 

• • -

-
— 

• — 

TIME 
'\iii>--\.a 

— - - • 

-' 

— — _ 
- — -

.—,_— 

_—..̂ ...— 
-. — 

— 
—— — 

—..~—-- _- -
-WATER 
DEFi'H 

- 9 ^ : ^ ' ^ ' 
"~ 

— • 

—. -_ 
-,-' ——-

" 
_ -— 
-

^—.— 
- • • - -

— " • ' " — " ' — • — 

-

-• " ' " 

. . 
— 

- — -

- ~ • - - -

-SEDIMENT-
DEPTH 

• " • ; ' • " © * " = ? ' - v r : ; ^ ! 

_ . _ _ .. - u . . ^ , . . . ^ - . . 

~̂ ~ -_ 
. — .^ . , ,. 

- . - •_ " ' 

-
.. . 
• " • — - - - - -

.. . -
• ' " • 

. , , — 1 

. ,-
—" 

' 
—— — - ' 

• • ' ' ' • • 

_ _ w . 

/ 

CHARACTERISTICS (COLOR.TYPE.DEBRIS.ODOR) 

.-. ... . 

, . ^ _ . . . 
._ --

• - - -
- ' • ' -

- - ; - - • . 

. . . . . _ -
. _̂^ .-.. _ . _ 

• ' ' • : 

. ' • ' • • • " . . 

, . _ . . . 

-. -. . - . . ^ 
' - " - • ' • 

._ . . . ^ 



•i'f'##p^ 

1414 DEXTER AVENUE NORTH 

SUITE 200 

SEAHLE, WASHINGTON 90109 

HERRERA (206) 281-7604 
CONSULTANTS < ^ ^ Z81-/651 

PRCiJECT NAME/NUMBER: 
Q 

oe^w^ P^t 2 

SEDIMENT SAMPLE RECORD ; 
/ .y Page_Lof J_ 

./)0 'Q/fi^ ^ (̂ Tn ^ î) DATE: ^ / T / ^ ^ 
LOCATION: : I JA U ^ t f t ^ r t " f \ ^ vrr.. 

Ce:rfeJ-r% i S ^ i j i ^ ^ 

CREW: f^'fa^',. AMrf»,GEAR: ^ ' ^' '̂ ^̂  ̂ "̂  '̂ '"^•^ 

'̂ •OBSERVATIONS: 

i''3^i. 

^ -

SAMPLE • 
NUMBER... 

~ H l i > i r = % » — -

STA. 
NO. 
-3v^-

REP. 
NO. 

^ E 
:TIME 

'lyriz-î : 

Inur-^otK:-

-WATER 
DEtmi 

SEDIMENT 
DEPTH 

<^'Fr 
CHARACTERISTICS (C0LOR.TYPEDEBRIS.OD0R) 
|//<^/c ;r'*-/^^ JvV-.-/y '̂  Y«\ILI/LJ n i t 

A\7^'^ /iJil/l^'-u-^-^ 4:. 

t: 
fl7 y ; ^ / ^ v 

Nnsi^i^r 

y 

* 

http://C0LOR.TYPEDEBRIS.OD0R


HERRERA 
ENvmomeNTAL 

CONSULTANTS 

1414 DEXTER AVB^UE NORTH 

SUITE 200 

SEAHLE. WASHINGTON 98109 

(206) 281-7604 
FAX 281-7651 

PROJECT NAME/NUMBER: ^po i l i ^ 

LOCATION: (^u.wc.tM i"'5^ .i^A_s^^W 

SEDIMENT SAMPLE RECORD 
PagcJ_of_i 

^ICLKAAT Z t y o - o i ' & o z - o o y CTrxo.A)> DATE: g ' / i< l / o t - ( 
CREW: 6<̂ .r Scar, GEAR: \J \ brc^Co r t^C, 

Ĵ ,: OBSERVATIONS: 
CcLTf CM.-4^-l', W,t,)i/..t<—t,*..-.^ 

- ^ ^ 

Notes: 

/ 



I i » I 1 i f 

I iJ ' M i 
i i . '1 ' I f l I 

I S j '^1 i ' l I . 

I • , . I . 

i l • i • . 

1 i ii i! 

Field Notes 

l i ' i ' 



>\a ^ ( u 
• t/fei)'-</i.»r<-<i'ru/t?i,J' i '• • J. • i 

PS^_.: . . . . . . le|3: . .^._f^ ^ffc:_^./5.4k.jc^.:..... ;( 

:_-^; S«4<-^ - l ^ ^ i4^<3.A4i^^ \ 
- i_Lkl.-.-ka4v4- fe>-----iC^>c .l£iesJk:.r^.--:-^-'^. i: 

^i^i4<d4-.£^^^.M^ V 
,.̂ ._̂ _..ib-e<û -:-i:̂ i3̂ it̂ ?̂ ^̂ ^̂ -̂  
r..-...,..!:2^di(5fje-£!;:..iL_c3:|:^fc:^._^ 

iXi.̂ iiifriliJ. t i J J'if .il̂ 5 î̂ ..ti.._ 5ii ̂ i"?., &i?::s.,l >i! ._,i^..-i^ii. .flS. f 
i '•• ^ H J ' ^ I I ' i "^ ! ' i ' i • I 

•"'fc *£,] }a?.i?i*^!?:^..| i?;..i'̂ . j/^.'',fK.4i * 4 .̂.i4,k'€.J(.,. j 

[!̂ .B.̂ î ^kM -̂t̂ -̂h .̂--̂ -o r̂ i i s M 
lWL.i!^^k i£..il..f?d_.G*'.̂ :̂ -l i.-

......]l̂ L.^..L^!rt}^: ĵpj..l̂ ^^ i,- L l-

.M:i#.iit..: kii^tei.. 

la. 
C ^ O 

CSiL-î l... 

It4i:Pai7t4i 

..t:!£-_.Lu4_..... s^Ajipi., OJO- i.̂^̂-

_.._ :siij_titei..ii u>.<si|5, i~:^,p 

i ;.kll)c£:.iLt^X. ..KZ_r./c£:..̂ .!V>|..:̂ ..j _,...:.,._ _4.....: i.._, _ ._ L _ : . ..;:, 

! 1 ' I I ! ' 1 ^ : ! : ' ^ - • ; 

I i . r ' i j - ' . ' ] 

••-.'! r> i 1 i ' ! i ! ft ' 

A.-..^s./^....A..X^.ji..:±..M'i.hs.!(k^j^^..\ !_.._...!. 

-f+- O^M.'^i^^. 

'i^ 4 ,_ __ 
• ? - : • -

iJ^i®iL,.M.M^.i 
• I'A V 1 '••'' ' ' 

lo,i}_M....C4/4AsMiU)-
I > ' ' / ? . • i ' ' . / !• • ! i-/ i / ^ / /</ ._44-4^^:i^ 

A. 'h^ i6" r i " ̂  ~ h ^ ^ ^ ' ' 

' i . J'̂  l i l I ! -. 1 1 1 1 1 1 •i<^-"\-,—1 }• - i . - . i - . - . . . | . -.̂ ...,.j_._|-i j . 1 -...., ,..j-

.^j^ftii.?iji.^5^^*^L^^-^-'i^ -i--
_-i.....iki?..{jttib>i <i>v...|<k^i...!.ifefi-,..-i:_y4^:X.-J^^ 

i_.kii^.iJk4t..--.--4.i4^i^--^tt^--ij^^^t.dj^ L 
i ' ! i • I ' I i i I S i ' j 

i^mycj-^t^^i 

. } \ 

ii- "fn^K^ i{j^^ 



20 I • i ., : I j «! 

' f ' ^ n :"'"•" t •"'"""""! : ' ' • ^ " 1 \ ; ' " " 

r i ^ 
• i • • • 2:-/4» \ i ^ D ' - 3 i 6 .L^.fi..-5i;a=± 

a:)L-
£l>lM .̂...£>ii:̂ :::̂ ^ % (̂ Ui-

^^iZ-i . ^ . i^' ' ' > - ' * 
î ... 

jf i '. ..yr 
.......̂  , q. 

/ ? • • • < - / • 

j iz^if Ct̂ f''̂  p ^ * ^ ^ ' '^'^i^ y - k'^I* tJ ^ ^ 
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^IIcjAftj..:.._..;Hv/fa_^aj!^ 

a^k.r:JoxLc(: j ' 

-r 
L 

c=A 
_.^f^l...i(_tv.,Ljt!^.fi, 

i ! . . i : , ] t --4AiiS;35iu4^.Ujst-U^^ AcT--
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i i vyjg^ î vv^.-, .„ 

.—I.—...j—<i.i£i.^..rj£.a.|Jx= 

.B fel: ̂ y ^ . BiMi 
w.m.if: d 

i -f iUAiL .QliA. 

4 Lv i • • ' 
J<M.mk.:y%.:l. i.: 

.yi 

.lulWr^^rii^UiAAl^^ 1 

Z$-

icj.Mi.4.4£i4 
€• •1 . . 

.JK- '9 1 
lU!4*^I'*#:^C--

i&4=^-..S^ 

O l 

.c^ . 

'4 y:tiu ..S44i<tilif*::: 

-i--":.-L imk̂ A k̂-::-

j A i m%-.-
l l .£ | ._ .14rdu^. .< i . . 

I-iVA 

t§i^.^d.kA_j^ •i-JStoCXL 

- 29 

|j,.:iib.li..._..^$.!!....ik^aii!r' • 

aJ j j | ^ji gj 
l5.L.ki.^:...:i..0.:$..'d..iltx.t. 

•"'' *• •" WW 

4r:p:i.a,..C 
5h 

C......CS<fiJtQ:^ 

^^:5l4A'ii -H-fkkk 

t 
3K; -^iM^JiA.. ifea^di-feU 

V v ^ 

i.....i.!'^..s^<i:k^ 

:ii..3. 
Svte^T^^I 5[»t^ £u. 

c 
V»*4^ k u ^ . t ^ t : ^ t ^ . . 

I S ' ' ! • 

.|M.k.:̂ ,:. J 
KM 3 V ^ D _ 'i ; ^ : . 

'kJ^^^t^^Ax^ 8/MA^ 



• ^ 

Core Processing Notes 



12 

..eg.. 

.,??-. 1 

..eg 

t.; i 

O l 

•^^O I A,5-^^'V€..^5. c'̂ fA-' . % n i , , , : i . 
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/9/ / i i^l 

, . • ' . ^ . ( ^ ^ . • i f l I 

vv 
' . / ^ Al 

^4 

cPa 4 ^ <::?y I r:^^^^^^-^-
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PCB Analyses by Method 8082 



TABLE G-1 - E.OWER DUWAMISH TRIAD SAMPUNG EVENT 
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PCB DATA REVIEW 
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TABLE G-1 - LOWER DUWAMISH TRIAD SAMPLING EVENT . 
PCB DATA REVIEW 
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PCB DATA REVIEW 
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60.4 

17,3 

17.3 
17,3 

QuaWtar 

U 

u 

TIC 

u 

Sampl . 
RL 

34 

15,7 

15,7 
15,7 

27.5 
13.8 

13,8 • 

15-4 

15.4 

17,3 
17,3 

Pro|.<t 
RLHatT 

O/Wr 

Y H 

Ya , 

Y M 

Dft iUor 

Surrogata 

% 

76.7 

B4.4 

a i . 7 . 

Surrovata 

D c a ^ 4 i -

TCUXS>-
130 

Y M 

Y M 

. -

J 

Mathod 
BUnk 

C L * OKT 

<ii>kot 

- • = -

" - " 

^ ' 

LCS 
% R * c 

• 

LCS CLs 
MrtT 

50-/30K 

MS M S C U 

4I>-t40K 

USD 
: ( R a e 

^S30 
C U M a t T 

• 

40-)4O% 

MSmSD 
RPO 

•< io 

• 

MS/MSD 
RPD CLs 

MatT 

< 5 0 * 

Flaw Dup 
RPD 
HMT 

<50% 

• 

PrasarvBll 

M.rr-

<o-c 

Y M 

Y H -

Y M 

Y M 

ConUlnar 
OKT 

. Y M 

Y M 

,„ 

;„ 

,„ 

Samplf 
Dat . 

S/19'20a4 

8/19/3004 

8,,.™. 

.1 .™, 

t . , ^ 

P..P 
Data 

12/10IOTO4 

o , ™ 

, 2 , 1 ™ 

12/I0O004 

PrapHoM 
Tima HalT 

36Sdays 
fs.(f»c((oni 

Y M 

Y M 

Y M 

Y u 

Analysis 
D a b 

12/160004 
12/180004 
12/160004 

1/60005 

)/SO005 

13/160004 
12/160004 
13/16/3004 

12/160004 

13/160004 
1/6O005 

13/160004 

12/16/2004 

12/16/3004 

1/6O005 

13/160004 

12/160004 

1/BOOTS 
12/160004 

Anafysis 
Hold Tima 

MatT 

40day> 
(ar.3iy.it) 

• V M 

Y U 

_. . _ 

R . f . r . n c * 
» « « p l . -

ITOppI 

120 

- -

. 

% 
Comphtan 

kicramant 
O U T " ' 

iS% 

Y M 

Y . . 

Y M 

Y . . 

Y M 

http://ar.3iy.it


.T^ble G-Z - l o w e r Ouvmitilsh TYlid Sami^ng Event 

PCD 03t4 Review 

EPA Regkui 6 

• • ; : ' . - _ " . ' - - . - : _ _ : - _ . . . 

.":—,:^ 

..-.—.... _—. — ._ 

' - ' 

.. 

• ' iL^iszr--: : : ! . .- ^ 

z : ; ~ T - - ^ ^ • 

-

:: 

-

FWd 
Samph 

I D . 

iO-322-ODO 

lD-332-000 

S . 3 2 ^ . , 

Sampla 
Nam. 

04344181 

04344161 

».„.o 

ifcthodac 

sa 

I r t i o d B U . 1 

Lab 
Sampla 

0411019-17 

0411019-18 

0411019-21 

DascriptlB 

Pnmanr 

Prknary 

. ™ 

Srquim 
Retaranca 

(spaed at'/ 
rpo 

Bbak 

LCS 

Batm 

a4Ltooi 

B4L10O1 

..no., 

B4LiaDI 

BLKI 

B4110D1-
QS1 

*nKtor-124a 

Aiactor-12fi(l 

Arackif-IOlS 

Arockir-1348 

Aiock)r-13fiO 

»<,Kk.r.10ia 
MDckir-12?1 
Arack)r-1233 

>™:lor-12*2 

AnKh.r-1254 
.nxk>r-126a 

ArDclof-1321 
Aroctor-1232 

rocloi^l26a 

Aiock>r-iai6 
ArDctor-1221 

AnKiku-i24a 

mclor-1360 

R.sults* 

18,3 

638 

29.2 

294 

39,3 

14,6 

193 

271 

15.8 

258 

186 

666 -

U 

U 

l i 

U 

S a m p l . 
RL 

36, 
18. . 

18.3 

39.2 

14,6 

14.6 
39,3 

14.0 
14.6 

15,6 
31.3 

15,8 

9.9 

M a b t e S p l l . . 

« hsr-
Malrls Splk* Duplleata 

" • ; — • „ „ 

A(ock)r-lCI6 
Aroelor-1360 

MS01 

^roelor-lOia 

1330 

402 

1480 

416 

88,9 

Pr<i.ct 

A r x k v 
1121 '40 

pgb 

Y M 

Y B 

Y M 

V M 

V K 

Y H • 

OUutMn 

S j r r M t a t . % 
ftacawrv 

80:3 
73.5 

'_ 

7 8 J 

67-5 

80,S 
89.4 

83.B 
90.5 

Surrof la l . 
CLsOKT 

)40 
rc«>rao. 

130 

z; 

Y B * 

V M • 

Y M 

MBlliod 
Blank 

CLs OKT 

any. 

• - - ' . - , 

Z-

%Ra> 

737 

L C S C U 
H.IT 

»,™. 

% l l « 
MSCLc 

U.tT 

- O 1 . 0 « 

. M I D 
U R . C 

USD 
C[%M. tT 

40-I40K 

RPD 

<a» 

MSmSD 
R P D C L . 

M.tT 

<50% 

FlaMDup 
RPD 
M«t7 

< 5 0 * 

P i tsarva l i 

H M T " 

. 0 -C 

Y M 

V M 

Y M 

Y.U 

C. . )U ln t . 
OK? 

Y M 

Yas 

Y M 

Sampl . 
DaU 

8/1BO004 

8/19/2004 

6/1SO0O4 

r 

Pr.p 
D-ta 

1 2 , 1 . ™ , 

12/100004 

12/10/2004 

II/10O0O4 

12/100004 

1J/10/30O4 

PnrpHotd 
T i m . MalT 

J B i a a y j 
farlfBetJWJ) 

Y M 

Yes 

Y . . -

Y „ 

" 

Analysis 
Oat . 

12/160004 

12/18/2004 
12/160004 

12/160004 

13/160004 

12/160004 
12/180004 

2/1BO004 

13/180004 

I2/16O004 
13/180004 
12/18/2004 

12/160004 

12/160004 

Analysis 
H o M T i m . 

Mr t? 

4 0 \ a y t 
i ana^ iE j 

Y . . 

Y M 

• ' " 

Y M 

Y M 

i u n p l . - -

170 ppn 
Avorao* -

No 

% 
CampLlan 

In c ram, nt 

BSX 

Y M 

Ya . 

Y M 

Ya» 

Y M 

65 7 

6,2 

-

12/100004 

12/100004 

12/16/2004 Y M 

13/16/2004 Y u 

L C ? * andUS/r4SCr* ara onhji raDoilBd in S (acovary in ths Rognn 13IIMS, 
in basadonPSEPrrquiramonls lor organic paramBlBis (hoUlana i* 1 yaarViliBfi froa-
iBtmanl ratarancB limits derriiad from ifilormation iMarvedfrom EPA Ragion 10 (S IBVBI 
d in laturatorv narialivas, T/ia tima fniin sampkng tl 
lot CBfeulalad 

V of EPA statBd,'TiQ-l had aspiksdvalue ol 170 ug/ko v^i«n crestBd, aarV lialorlcal rBUhi avsrogwl 120 ug/kg Nu control liinita 



TABLE G-3 - LOWER DUWAMISH TRIAD SAMPLING EVENT 
PCB DATA REVIEW 

EPA REGION 8 

__ . 

' i . - . - , . _ 

. : • -

- . . - : . • 1 ; ; • • 

• 1 , 1 . . ; • 

-... 

P > . - • • -

ill;: 

7 , . - . - - - - -
• 

-. . ' ~ 
• • -

:̂ ,.- .. i • r 

. 
Field 

Sample . 

ID 

Lab 

Sample 

ID 

Sample 

- Descr ip t ion 
Analy te Results* 

Qualif ier 

(Lab 

Quali f ier) 

Sample 

RL 

Project 

RL Mot? 

Wppb 

Dilut ion 
Surrogate 

% Recovery 

' 
M e t ? " 

Container 

OK? 

Ana lys is 

Date 

Ana lys is 

Hold T ime 

Met? 

Snrantfu 

Reference 

• S a m p l e " * 

Avragm - 120 

140% 

'.k Completeness 

O K ? " " 

93% 

Primary Samples 

50-307-0001 4344101 Reg Sample 

Araclor-1248 

AroclQr-1254 

Aroclor-1260 
DecaMorobiphenyl 

20 

20.2 
61.6 

U 20 Yes 

Yes 

Yes 
114 

Yes Yes 12/30/2004 Yes 

SDJDr-0002 4344102 Reg Sample 

Aroclor-1248 

Aroclor-12S4 
Aroclor-1260 

Docadilorobiphenyl 

20 

30,1 

132 

U 20 Yes 

Yes 
Yes 

107 

Yes Yes 12/30/2004 Yes 

43441D3 Reg Sample 

Aroclor-1248 
Aroclor-1254 

Aroclor-1260 

Decachlorobipttenyl 

20 

27.2 

43.2 

U 20 , Yes 
Yea 

Yes 

125 

Yes • Yes 12/30/2004 Yes-

Sl>309-O001 

, 
4344105 Reg Sample-

' Aroclor-124B 
.Arodor-1254 

AFDClor-1260 

Dscact)lombipt]Bnvl 

20 

184 
69,1 

u 20 Y B S 

Yes 

Yes 
118 

Yes Yes 12/30/2004 Yes 

• 

- - - - - SD-31O-O003 43441,11 Reg Sample 

ArocIof-1248 

Arodor-1254 

Arodor-1260 

DecaOxlonAiphonyl 

20 

29.8 
35.4 

. u 20 Yes 

Yes 

Yes 
101 

Yes , Yes 12/30/2004 Yes 

r - SD-311-0001 4344113 Reg Sample 

Aroclor.1248 

Aroclor-1254 
Araclor-1260 

Decachlorobiphenyl 

259 

1110 
. 217 

Yes 

Yes 
Yes 

94, 

Yes Yes 12/30/2004 
- — 

Yes , 

"." SD-311-0002 43441.14 . Reg Sample 

Aroclor-1248 

Aroclor-1254 
Arodor-1260 

Decadilorobiphenyt 

1280 

4090 
419 

_ 

Yes 

Yes 
Yes 

113 

Yes Yes 12/30/2004 Yes 

4344115 Reg Sample 

Araclor-1248 
Aroclor-1254 

Aroclor-1260 

Decactilorobiphonyl 

703 

337D 
373 

20 Yes 
Yes 

Yes 

120 

Yes Yes' 12/30/2004 Yes 

-SD-312.O001 4344117 Reg Sample 

Aroclor-124fl 
Arodor-1254 
Arodor-1260 

Decachlorobif^enyl 

20 

1460 

409 

IJ 20 Yes 
Yes 

Yes 
103 

Yes y , = 12/30/2004 

• • 

Yes 

4344121 - Reg Sample 

- Arodor-1248 

Aroclor-1254 
Arodor-12eo 

20 

84,2 
20 

u 

' u 

20 

20 

Yes 

Yec 
Yes 

117 

Yes Yes 12/30/2004 Yes 

— . 

— 

. 
-— " 

• • " • 

-
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TABLE G-3 - LOWER DUWAMISH TRIAD SAMPLING EVENT 
PCB DATA REVIEW 

EPA REGION 8 

• _ , . _ - . . -

_____ .. 

1 ^ 

r' 

•r. 

' I 

- • : • • • : 

.ir. 

" ._ 

' • - - ; — - - • 

— 
,_-_ 

"̂  ; : ir 

— 

-
Fie ld 

Samp le 

ID 

- Lab 
"̂  • ' "Sample" ' " ' 

(D 

Sample • 

Descr ipt ion 
i^nalyte Results* 

Quaimer 

(Lab 

Qualif ier) 

Sample 

RL 

• 

Proiect 

RL Met? 

ZOppb 

Difutton 
Sur rogate 

% Recovery 

• 

Preservat ion 

M e t ? " 

Container 

OK? 

Ana lys is 

Date 

Ana lys is 

Hold Tim© 

Mot? 

(imontft* 
fanfliysrsj 

. Reference ' 

S a m p l e " " 

Spite" f /o ppa-
Aveittae = t20 

Acceptanca - 40-
140% 

OK?" " 

9!>% 

• 

-SD.31M001 4344125 Reg Sampio 

AfOClor-1248 

, Aroclor-1254 

Afoclor-1260 

Decachlorobiphenyt 

, 20 

20 
20 

U 

U 

u 

20 

20' 

20 

Yes , 
Yes 

Yes 

119 

Yes Yes , , Yes 

• 
SDJ1M002 4344134 Reg Sample 

Aroclor-1248 

Arodor-1254 
Arodor-1260 

•Decachlorobiphenyt 

-146 

513 
120 

Yes 

Yes 
Yes 

104 

Yes Yes 12/30/2004 Yes 

4344146 - Reg Sample 

Arodor-1248 

Afodor-1254 
Afodo[-1260 ' 

Decachlorobiphenyl 

20 

36.2 
96.7 

20 Yes 

Yes 

Yes 
127 

Yes Yes 12/30/2004 Yes 

- ---SD-321-0003 4344155 • Reg Sample 

Arodor-1248 

Arodor-1254 
Aroclor-1260 

Decachlorobiphenyl 

20 
109 

183 

u 20 Y e s -

YRS 

Yes 

124 

Yes Yes 12/30/2004 Yes 

- -". 
• SD-322-0001 4344153 Reg Sample 

Arodor-1248 
Aroclor-1254 

Arodor-1260 

' 420 
482 

61.2 

Yes 
Yes 

Yes 
128 

Yes Yes 12/30/2004 Yes 

SD-322-0005 4344163 Reg Sample 

Aroclor-1248 

Arodor-1254 

Arodor-1260 
Decachlorobiphenyl 

6 i 2 
147 

21.6 

Yes 

Yes 
Yes 

114 

Yes Yes 12/30/2004 • Yes 

-
. '•— ..' SD-326-0001 4344170 • Reg Sample 

Arodor-1248 

- Arodor-1254 

Arodor-1260 
Decachlorob iphenyt 

179 

693 

99.3 

Yes 

Yes 
Yes 

105 

Yes . Yes 12/30/2004 Yes 

~ - —'''. SD-327-00O2 4344171 Reg Sample 

Aroclor-1248 

Arodor-1254 
Arador-1260 

Decachlorobiphenyl 

111 

348 
90.8 

Yes 
Yes 

Yes 
91 

Yes Yes 12/30/2004 Yes 

Pr imary Samfdcs 

— ™ - ~ (dup50-433-0000, 
. - no*«n«lyz«() 

4354001 Reg Sample 

Arodor-1248 

Arodor-1254 
Arodor-1260 

Decachlorobiphenyt 

20 

104 
41.6 

u 20 Yes 
Yes 

Yes 

62 

Yes Yes 12/30/2004 Yes 

-

" 
4354002 " R e g Sample 

Arodor-1248 
Aiodor-1254 

' Arodor-1260 

Decachlorobiphenyl 

34.7 

190 
116 

Yes 
Yes 

Yes 
90 

Yes Yes 12/30/2004 Yes 

Page 2 of 4 



TABLE G-3 - LOWER DUWAMISH TRIAD SAMPLING EVENT 
PCB DATA REVIEW 

EPA REGION 8 

.... 

- . " . : • 

F^---~-• ; - -

^ 

• 

.-

i . . - , . • • ••"• • 

. 
•• 

. 

• 

Field 

Sample 

ID 

SD-209-0000 

U b 

Sample 

ID 

4354003 

S a m p l e 

Descr ipt ion 

Reg Sampie 

Analy te 

Arodor-1248 

Araclor-1254 

Aroclor-1260 

Decachlorobiphenyl 

ResulU* 

20 

57.5 

20.2 

Quali f ier 

(Lab 

Quali f ier) 

U 

Samp le 
RL 

20 

Project 

RL Met? 

JPppt. 

Yes 

• Yes 
Yes 

Di lut ion 
Surrogate 

% Recovery 

74 

Met?* ' 

Yos 

Conta iner 

OK? 

Yes 

Analys is 

Date 

12/30/2004 

Analys is 

Hold T ime 

Met? 

6rnonthi 
fana/j^J 

Reference 

S a m p l e " * 

Spite-(70ppb 
Avsrae* > 120 

140% 

O K ? ' " ' 

95% 

' 
Yes • 

• 

- SD-212.0000 4354DD6 -Reg Sample 

Arodor-1248 

Aroclor-1254 
ATOdor-1260 

OecacWorofcipfteny/ 

20 

48.9 
20 

u 

u 

20 

20 

Yes 

Yes 
Yes 

63 

Yes Yes 12^0/2004 Yes 

• 

• SD-217-0000 4354011 Reg Sample 

Arodor-124e 

Aroctor-1254 
Arodor-1260 

- Oecac/i/orobipfieny* 

48.3 
201 

43.4 

Yes 

Yes 
Yes 

78 

Yes Yes 12/30/2004 
• 

Yes 

- ^ SD-331-0000 4354013 . • Reg Sampie 

Arodor-1248 
Arodor-1254 

Arodor-1260 

Oecac/i/orotephe/iW 

DNR 

DNR 

DNR 
dnr 

Yes . Yes Yes 

__ SD-332-0000 4354014 . Reg Sample 

Arodor-1248 
Afodor- t254 

• Arodor-1260 

Decachlorobiphenyl 

75.9 

227 
58.3 

Yes 
Yes 

Yes 
102 

Yes Yos 12/30/2004 Yes 

_ — _ SO-337-0000 4354019 • • Reg Sample 

Arador-1248 

Arodor-1254 

Amclor-1260 

215 

719 

304 

Yes 

Yos 
Yes 

77 

Yes Yes 12/30/2004 
~ " 

Yes 

SD-341-0000 4354023 
Duplicate of 

"50-^33-0000 • 

Arodor-1248 
Aroclor-1254 

Arodor-1260 

20 

1170 

228 

u 20 Yes 
Yes 
Yes 

113 

Yes • Yes 12/30/2004 
... -

Yes 

- SD-342-0000 4354024 
Duplicate ot 

• SD-338-00D0 

Arador-1248 
Arodor-1254 • 
Arodor-1260 

Decachlorobiphen yl 

113 
3290 
236 

Yas 
Yes 
Yes 

76 

Yes Yes 12/30/2004 
' -̂ -

Yes 

4354027 I - Reg Sample • 

Arodor-1248 

Arodor-1254 
Arodor-1260 

DecachlorotMphen)^ 

20 

124 
58.1 

20 Yes 

Yes 
Yes 

120 

Yes Yes 12/30/2004 Yes 

- • SD-431 
4354031 Reg Sample-

Arodor-1246 

Arodor-1254 
Arodor--t260 

Dec<ic/)/oro&fp/>env* 

20 

238 
65.4 

u 20 Yos 
Yes 

Yes 
106 

Yes Yes 12rJO/2004 
' • 

Yes 

' 

' 

' 
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TABLE G-3 - LOWER DUWAMISH TRIAD SAMPLING EVENT 
PCB DATA REVIEW -

EPA REGION 8 

VEEZ:Z 

Field 

Sample 

ID 

'Lab 

Sample 

ID 

S a m p l e ' 

Descr ip t ion 
Analyte Resu l t s ' 

Qualif ier 

(Lab 

Qualif ier) 

Sample 

RL 

Project 

R L M o t ? 

20 ppb 

Di lut ion 
Surrogate 

% Recovery 

• 

Preservat ion 

M e t ? " 

Container 

OK? 

Analys is 

Dato 

Analysis 

Hold Time 

Met? 

(arwiysu) 

Reference 

S a m p l e " * 

Spilm • 170 ppb 
Avamga - 120 

AcMptonca - 40-
140% 

% Completeness 

O K ? * " * 

35% 

Reference Samples 

— SQI 
Sequim 

Reference 
(spiked at ? ppb) 

Arodor-1248 

Arodor-1254 
Arodor-1260 

Decachlorobiphenyl 

20 

46.9 

20 

U • 

U 

20 

20 

Yes 

Yes 
Yes 

Yes Yes No Yes 

- • - - — SQI 
Sequim 

Reference 
(spiked at 7 ppb) 

Arodor-1248 
Arodor-1254 . 

Arodor-1260 

Decac/t/oroWpftenW 

20 
57.6 

20 

u 

u 

20 

20 

Yes 

Yos 

Yes 
Yes Yes No Yes 

Method QC 
Mattix Spike 

MS 
Arodor-1254 
Arodor-1260 

Decachlorobiphenyl 
.- -- . „ . . 

Matrix Spike Dupl icate 

MSD 
Arodor-1254 

Arodor-1260 

Decachlorobiphenvl 
Matrix Spike 

' • 

• MS 
Arodor-1254 

Arodor-1260 

Decachlorobiphenyl 
Matrix Splko Dupl icate 

MSD 

Aroclor-1254 

Arodor-1260 - -
Laboratory Cont re l Sample 

Method B lanks 

LCS 

LCS 

Arodor-1254 

Aroclor-1260 

Arodor-1254 " 

Arodor-1260 

Decachlorohiphenvl 
• 

Blank' 

Blank 

Arador-1248 

Arodor-1254 
Arador-1260 

Arodor-1248 
An3ctor-1254 

Arodor-1260 

Decachlorobiphenyl 

- - -
• > 

• , -

" 
^ 

Blank cells - data is not available 

•Surrogates, LCS's anrt MS/MSD's are only reported in % recovery In the Region 8 LIMS, > 

"Preservation based on PSEP requirements for organic paranietera (hold time is 1 year wlien frozen) 

• "*SequimSBdiment reference limits derived from information received from EPA Region 10 (Steve Reimer-"SQ-1 had a spiked value of 170 ug/kg when created, early tiistorical results averaged 120u 

""Assume 100% per John Wakeman 

-NC = value not calculated DNR - did not report; sample lost during preparation at the hboratory 

). No control limits have been set In this laboratory.") 
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